Ro/vrf  Street  Brtdj;c  Arrn.^s  the  \fi.<sis.^if'f'i  at  St.  Paul 


Engineering  and  Architectural  Design 
of  a  Long  Concrete  Bridge 
By  W.  E.  King  and  Roy  Childs  Jones 

Structures  t)n  a  Texas  Water  Service  District 
By  J.  L.  Lochridge 

Straightening  the  Chicago  River  Involves  Many  Problems 
Concrete  Dry  dock  Completed  in  Twelve  Months 
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Kreolite  Industrial  Railroad  Ties  and  Timbers 


The  economy  in  using  Kreolite  railroad  ties 
or  structural  timbers  is  a  real  saving,  for  they 
last  from  three  to  four  times  as  long  as  an 
untreated  tie. 

500,000  ties,  and  millions  of  feet  of  switch  ties, 
structural  timbers  and  piling,  in  all  sizes,  of 


SOLID  oak  or  pine  are  always  in  our  yaids 
properly  sticked  for  air-seasoning  before  treat¬ 
ment. 

We  specialize  in  framing  timbers  to  your  plan 
before  treatment. 

Quick  shipment  on  short  notice. 


THE  JENNISON-W  RIGHT  COMPANY,  TOLEDO,  OHIO 
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Not  Policies! 

Every  four  years  the  American  citizen  Rets  a  chance 
to  express  himself  at  the  polls  in  matters  of  national 
Itolicy.  In  between  election  day  more  often  than  not 
merely  gives  him  an  opportunity  to  vote  for  or  against 
man.  Occasionally  there  arises  a  man  so  great  that 
in  himself  he  personifies  a  policy  but  such  men  are 
rare.  Certainly  none  of  those  who  sought  preference 
this  week  are  of  that  type.  Matters  of  economic  im¬ 
portance  were  submerged  in  personalities,  with  few  ex¬ 
ceptions.  So  the  election  of  Tuesday  may  mean  some¬ 
thing  nationally  or  it  may  not,  just  as  your  own  politics 
leads  you  to  wish.  At  this  writing,  however,  a  good 
many  of  the  administration  supporters  seem  to  have 
gone  down  to  defeat.  There  was,  we  believe,  in  ancient 
Greece  a  violent  reaction  against  a  certain  beneficent 
loader  because  the  iieople  got  tired  of  hearing  him  called 
“The  Just.”  Human  nature  has  remarkably  persistent 
qualities. 

The  Price  of  Progress 

PROGRESS  is  a  hard  taskmaster.  Energy  and 
thought  and  application  are  required  by  the  in¬ 
dividual  or  business  or  indu.stry  that  would  forge  ahead 
of  competitors,  but  the  price  of  progress  so  gained  is 
an  obligation  to  greater  progress.  Once  the  one  who 
works  to  open  new  fields  or  discover  new  processes 
achieves  success  close  on  his  heels  come  the  less  re- 
.sourceful,  imitating  and  adapting,  utilizing  the  knowl¬ 
edge  they  themselves  were  too  lazy  or  unintelligent 
to  seek.  This  is  the  text  of  a  little  sermon  that  G.  M 
Verity,  the  president  of  the  American  Rolling  Mill  Co., 
preached  to  a  group  of  associates  at  Middletown  last 
week.  It  is  a  good  text  for  all  to  remember.  Pioneering 
is  often  disappointing;  others  come  so  soon  to  reap  the 
rewards.  But  the  pioneer  is  the  one  who  is  out  in  front 
and  he  knows  as  the  follower  can  never  know  how  dif¬ 
ficult  was  the  way  there.  He  is  hardened  to  the  ad¬ 
venture  and  the  way  ahead  becomes  that  much  the 
easier.  Kipling’s  Sir  Anthony  Gloster  summed  it  up — 
"They  copied  all  they  could  follow,  but  they  couldn’t 
copy  my  mind,  and  I  left  ’em  sweating  and  stealing  a 
.vear  and  a  half  behind.” 

Special  Motor  Roads 

ITALY’S  construction  of  autostrada  or  special  motor 
vehicle  roads,  generally  toll  roads,  is  the  activity 
which  in  recent  years  has  most  attracted  the  attention 
of  engineers  to  the  road  building  of  that  country.  As 
Italian  practice  defines  it,  the  autostrada  is  a  paved 
road  on  a  separate  right  of  way  fenced  in  and~guarded 
at  entrances,  without  intersections  and  crossings  at 
grade,  designed  and  reserved  for  motor  vehicle — truck 


or  automobile — traffic  .solely.  It  is  a  fa.st.  or  expres.s, 
traffic  road  designed  and  built  for  uninterrupted  sjieed. 
Emphatically  it  is  an  independent  road,  separate  and 
distinct  from  the  existing  highways  between  the  .same 
termini.  Voluminous  conclusions  broadly  in  favor  of 
such  roads  were  adopted  recently  at  the  International 
Road  Congress  at  Milan,  with,  however,  the  delegates 
from  Great  Britain  and  the  United  States  declining  to 
vote  on  the  basis  that  experience  and  service  records 
are  lacking  for  “definite  conclusions  ca|>abie  of  general 
application.”  The  conclusions  are  most  interesting, 
perhaps,  for  the  indication  which  they  furnish  of  the 
liberal  views  which  European  highway  authorities  ex¬ 
press  regarding  the  financing  of  .special  roads.  It  is 
held  that  they  may  be  financed  from  the  state’s  general 
balance,  by  a  general  motor  tax,  by  special  taxes  (tolls) 
on  user.s,  by  local  bonds  or  subsidies  or  by  any  com¬ 
bination  of  these  which  may  be  for  the  public  weal. 
Tariffs  or  tolls  it  is  considered  should  be  regulated  by 
public  authority.  In  regard  to  the  justice  and  expe¬ 
diency  of  the  toll  road  principle  the  conclusion  is  that 
“it  is  quite  fair  and  rational  that  a  .special  tax  should 
be  levied  upon  those  who  willingly  make  u.se  of  a 
.speedier  and  more  convenient  means  of  transport  over 
certain  distances,  while  they  are  still  free  as  any  other 
motorist,  to  choase  between  the  autostrada  and  the 
ordinary  road.”  As  the  problem  of  the  high-speed 
trunk  road,  perhaps  the  toll  road,  is  directly  liefore 
us  in  America  these  conclusions  of  European  engineers 
are’ of  particular  intere.st. 

Moving  a  River 

STR.AIGHTENING  the  river  has  been  a  goal  of  Chi¬ 
cago  a.spirations  since  the  early  years  following  the 
Columbian  Exposition  when  the  Chicago  Plan  idea 
began  to  materialize  into  actual  performance.  It  is 
now  about  to  be  begun.  The  arrangements  and  the 
general  plan  are  outlined  in  this  i.s.sue.  True  no  great 
length  of  river  is  to  be  rectified  nor  is  this  essentially 
desirable  but  the  obnoxious  bend  in  the  South  Branch 
between  Roo.sevelt  Road  (old  12th  St.)  and  18th  St., 
is  to  be  eliminated  and  the  irregular  plats  of  land  east 
and  we.st  of  the  river  largely  occupied  by  railway  yards, 
turned  into  shapely  rectangular  areas  giving  freedom 
for  new  railway  terminal  arrangements  which  it  is 
announced  the  railways  are  already  planning  for  to 
the  amount  of  million.s.  Few  city  public  works  im¬ 
provements  of  recent  years  offer  greater  opportunities 
for  city  development  than  does  the  river  straightening 
now  to  be  undertaken  by  Chicago.  Its  advantages  to 
the  railways  may  in  a  measure  be  e.stimated  by  the  fact 
that  they  have  been  willing  to  pay  a  bonus  of  over 
three  million  dollars  for  the  allocation  of  land  which 
they  will  secure  leaving  the  taxpayers  of  Chicago  to 
provide  less  than  two  millions  for  the  physical  construc- 
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tion.  As  enKineerinK  construction  counts  now-a-days, 
there  are  no  jfroat  difficulties  in  the  physical  task  of 
liver  alteration — a  steam-shovel  excavation  and  fill, 
two  moderately  expensive  bridges,  a  little  .sewer  and 
water  pijH;  trenching  and  layinjr  and  less  than  a  million 
and  a  half  dollars  in  buildin^rs  and  track  relocation. 
The  outstandinK  task  has  been  jierformed  in  securinj? 
the  agreement  for  the  improvement  between  many  and 
diverse  interests  all  either  indifferent  to  or  suspicious 
of  the  effort. 

MyiiiterioiiK  UiiioiiiMii 

PART  of  the  resentment  that  many  iieople  have 
against  the  labor  union  is  due  to  the  veil  of  mystery 
that  is  thrown  around  its  o|>erations.  Theoretically  the 
l.ibor  union  is  a  ])ublic  jrood;  it  puriKirts  to  rai.se  the 
standards  of  labor  and  labor  compri.ses  a  jjood  share  of 
i  ur  |K)|)ulation.  Anythinjr  that  benefits  labor  should 
I »  nefit  the  community,  provided  always  that  this  benefit 
is  not  at  the  ex|>ense  of  the  community.  Neverthele.ss 
the  union,  either  throujrh  nece.ssity  or  desire,  has  a 
tradition  that  it  is  conductinjr  a  war.  not  a);ain.st  the 
community  of  course,  but  against  the  employer  and  it 
follows  the  first  principle  of  warfare  that  it  mu.st  not 
reveal  itf  jclan  nor  detail  of  campai^rn.  Con.sequently 
its  entire  ojcerations  are  shrouded  in  secrecy  and  its 
IHtlicy  the  characteri.stic  policy  of  the  revolutionary — 
tell  the  world  nothinjr  of  what  you  are  doinjr.  A  typical 
exhibition  of  this  policy  was  made  la.st  summer  by  the 
j  resident  of  the  New  York  Huildin^r  Trades  Council  be¬ 
fore  a  leKi.slative  committee  attemptinjf  to  jjet  .some  facts 
on  buildiiiK  conditions  in  New  York  City.  In  his  te.sti- 
mony.  just  now  made  pu\)lic  in  full.  Mr.  Halkett  is  a 
studiously  unresjeonsive  witne.ss.  He.  the  leader  of  the 
building  trade  unions  in  our  largest  city,  does  not.  or 
.says  he  does  not,  even  know  how  a  .strike  is  called;  he 
knows  nothin*?  of  any  strikes  that  have  been  called;  he 
has  no  opinions  on  the  efficiency  of  bricklayers..  In 
.short  Mr.  Halkett  jrstve  a  fine  example  of  what  we  should 
imaKine  would  be  the  attitude  of  the  head  of  the  Tom.sk 
soviet  were  he  by  chance  called  before  the  Leajrue  of 
Nations  to  tell  how  his  orjranization  functioned.  This 
iinresiMcnsiveness.  this  my.stery  as  to  how  the  labor 
union  works,  does  more  to  make  the  average  man  dis¬ 
trust  it  than  all  of  the  partisan  accusations  that  come 
from  the  manufacturers’  associations.  Time  was,  pos¬ 
sibly.  when  trades  unions  had  to  conduct  themselves 
as  though  the  public  were  their  enemy.  That  time  has 
l>a.s.sed  and  if  they  choose  to  act  as  thoujrh  it  were  here 
they  will  only  hasten  its  return. 

Higliway  Traffic  Engineers 

IN  the  traffic  signal  field  at  present  two  pha.se.s  .stand 
out — the  gullibility  of  many  city  officials  who  pur- 
cha.se  wrontjly  from  fast  talkin*?  .salesmen  and  the  lack 
of  enoujrh  capable  highway  traffic  siJeciafi.sts  to  whom 
the.se  city  officials  can  turn  for  unprejudiced  and  sound 
advice.  It  is  true  that  in  a  number  of  the  larj^er  cities 
enKineers  have  attacked  the  problem  in  an  excellent 
manner  and  several  first-cla.ss  systems  of  traffic  control 
are  the  result.  The  men  resj^nsible  for  these  sy.stems 
are  highway  traffic  enjrineers  in  the  highest  sense 
of  the  word.  But  sti  far  as  most  of  the  smaller  cities 
are  concerned  there  is  no  such  person  as  a  hijrhway 


traffic  eiiKineer.  As  a  result  it  has  become  incumbeii 
upon  the  traffic  siKnal  manufacturer  to  supply,  in  adef 
tion  to  his  sitrnal  equipment,  recommendations  as  t 
si)rnal  location,  type  of  si*?nal  to  l)e  u.sed.  plan  of  oi)er:i 
tion  and  similar  requirements.  This  means  a  compn 
hensive  study  of  practically  every  major  street  intersei 
tion  in  the  city  and  a  correlation  of  results  ba.sed  upoi 
a  thorough  knowledjre  of  available  sy.stems.  Some  fev 
of  the  si)fnal  manufacturers  have  accepted  these  n 
siM>nsibilities  and  by  includin*?  in  their  iwrsonnel  .se\ 
eral  most  capable  hijrhway  traffic  exiKjrts  are  able  to 
furnish  a  city  a  proi)erly  desi*rned  traffic  control  sy.sten 
On  the  other  hand  far  too  many  manufacturers  merel\ 
are  sellinK  carloads  of  siKnals  rather  than  a  workabli 
and  efficient  in.stallation  for  hi*?hway  traffic  control.  Such 
manufacturers  must  realize  that  sales  j)redicated  onl\ 
upon  the  desire  to  .sell  as  many  and  as  expensive  sijfnals 
as  possible  without  includinK  the  consulting  .seiwice  that 
the  city  officials  need  are  nursin*?  a  very  unhealthy  con 
dition  in  the  indu.stry.  But  even  should  all  of  the  manu¬ 
facturers  accept  their  responsibilities  to  sell  hijfhwiiv 
sijfnals  plus  expert  advice  can  they  keep  up  with  the 
demands  from  jtractically  every  city  in  the  country  for 
an  efficient  and  reasonably  priced  traffic  control  system? 

11  hardly  .seems  likely.  As  a  remedy  another  im¬ 
portant  division  of  the  civil  enj?ineerin>f  profe.ssioii 
mi>?ht  well  be  fostered  and  developed.  We  need  more 
consultinj?  hijrhway  traffic  engineers. 

(]oiistrii<‘tioii  ProgreHs  (^liarts 

The  ramifications  of  a  modern  construction  project 
are  such  that  even  with  a  well-trained  organization 
it  is  difficult  to  co-ordinate  all  the  various  operation.^, 
involving  as  they  do  widely  different  classes  of  ma¬ 
terial  and  methods.  Where  speed  is  es.sential,  particu¬ 
larly  where  completion  by  a  certain  date  is  a  part  of  the 
contract,  there  is  jfreat  advantaj?e  in  planning  each 
operation  with  resiiect  to  the  time  required  for  it  anil 
its  relation  to  other  parts  of  the  work.  This  is  where 
progress  charts  or  time  schedules  can  be  used  to  jfooil 
advantaKe.  They  really  perform  a  twofold  function  in 
that  (1)  the  preliminary  .study  is  likely  to  be  more 
thorough  and  therefore  more  reliable  if  the  actual  time 
oi  each  operation  must  be  estimated  and  plotted  and 
(2)  when  delay  occurs  on  a  job  where  projrress  charts 
are  featured  the  location  of  trouble  responsfl)le  for  slow- 
ir.*?  up  the  work  is  at  once  apparent,  thus  aidinK  in  }?et- 
tinj?  attention  concentrated  on  that  point.  To  make  the 
mo.st  of  the  plan  the  entire  i)ro>rram  should  be  laid  out 
on  a  single  sheet  so  that  the  relation  of  all  bperations  is 
apparent  at  a  t?lance.  Usually  the  various  items,  per¬ 
haps  beKinnin*?  with  excavation  and  ending  with  paint¬ 
ing,  are  li.sted  in  a  vertical  column  as  nearly  as  possible 
ir.  their  logical  sequence;  time  can  then  be  plotted  hori¬ 
zontally.  With  this  arrangement  it  is  convenient  to 
show  both  the  estimated  and  the  actual  time  of  be¬ 
ginning  and  completing  each  operation  and  at  any  stage 
of  the  work  the  status  of  the  job  as  a  whole  may  be 
grasped  at  a  glance.  A  progress  chart  is  of  no  value 
unless  based  on  experience  with  the  practical  problem- 
involved  but  where  an  experienced  contractor  undei- 
takes  a  rush  job  it  is  well  worth  his  while  to  give  care¬ 
ful  consideration  to  progress  charts  for  they  can  be 
made  important  factors  in  maintaining  high  speed  on 
the  job. 
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More  Effective  Wind  Study 

WITH  the  earliest  reimrts  of  storm  destruction  in 
southern  Florida  last  month  it  was  avrain  evident, 
as  it  Mad  been  in  prior  storms,  that  weather  reports 
relating  to  wind  are  seriously  at  fault.  A  velocity  of 
.'iU  to  85  miles  per  hour  was  reported  from  Miami. 
Dc.spatches  from  some  other  points  >;ave  fijrures  rantrint; 
uji  to  120  or  130  miles  per  hour.  number  of  im- 
|iortant  wind  ob.servin>f  stations  had  their  instruments 
lilown  away  and  so  jrave  no  records.  Tremendous 
(lamajfc  aoM  destruction  (K-curred.  clearly  caused  by  a 
storm  of  almo.st  unprecedented  intensity,  one  that  mi^^ht 
well  set  a  .standard  for  the  desijrn  of  buildings  and 
eiijrineerintr  .structures  in  similar  storm-exposed  re¬ 
gions,  in  order  to  tfive  protection  a>?ain.st  future  .stonn 
devastation;  but  the  official  wind  reports  were  bare  of 
all  data  by  which  such  future  desijrn  mijrht  be  guided. 

It  has  been  the  case  quite  t;enerally  in  meteorolojfical 
rei)orts  of  storms  that  fijfures  from  which  the  engineer 
could  measure  the  .storm  action,  compare  with  other 
.storms,  or  prweed  to  quantitative  desijrn  of  future 
structures,  were  ab.sent ;  only  a  few’  vatfue  and  dis¬ 
cordant  wind  velocities  were  reported.  The  later  and 
fuller  reports  of  the  Florida  storm  strengthened  the 
reasons  for  entrineerinjr  di.ssatisfaction  with  wind  re¬ 
ports.  The  practical  value  of  such  reports  for  enRineer- 
iiiK  purposes  appears  in  fact  to  be  ne}?liKible. 

A  >;raphic  critici.sm  of  the  chief  weakness  of  wind 
leports  was  voiced  at  la.st  week’s  convention  of  the 
American  Institute  of  Steel  Construction,  where  several 
speakers  independently  made  the  demand  that  w’ind 
intensity  be  reported  in  i)ounds  and  not  in  mile.s — in 
jiressure  rather  than  in  velwity.  This  demand  invites 
hearty  aKi'eement  and  a  hoia?  for  speedy  reform  of 
practice,  though  it  bears  on  only  one  of  the  points  in 
which  the  w’ind  meteorolo>rist  has  failed  the  enjfineer. 

It  will  be  obvious  that  the  safety  of  a  .structure 
uRainst  wind  does  not  depend  on  the  veloi’ity,  but  upon 
the  pressure  which  wind  exerts  on  the  structure.  Wind 
vehK-ity  and  pressure  are  sup|M>.sed  to  be  related  by  a 
mathematical  formula,  and  a  Kreat  deal  of  study  has 
heen  j^iven  to  this  formula  as  applied  to  different  air 
speeds  and  forms  of  exposed  surface.  But  the  relation¬ 
ship  is  academic,  es.sentially  a  laboratory  matter,  ap- 
plyinK  to  steady,  smooth  wind  currents  tlowinjr  calmly 
a^’-ain.st  a  test  surface.  Wind  in  the  open  is  not  like 
thi.s.  It  is  turbulent;  it  rises  and  falls,  tears  around 
in  jjTu.sts  which  veer  from  iM)int  to  jmint  and  deliver 
repeated  blows,  and  may  carry  water  to  add  to  its  force. 
Hut  even  if  some  typical  average  relation  can  be  es¬ 
tablished  Iretween  momentary  wind  velwity  and  the 
resultant  pressure,  how  can  this  be  applied  to  averajje 
five-minute  velocities — in  a  few  cases  one-minute  veloc¬ 
ities — as  read  from  anemometer  records?  Such  records 
Kive  no  indication  of  variability  or  momentary  effect, 
and  even  thoutrh  the  variable  character  of  the  wind  is 
obvious  to  the  observer  the  records  jrive  no  clue  to  the 
decree  of  variation.  In  effect  they  transform  the  w’ild, 
erratic  wind  of  reality  into  a  sanely  equalized  stream 
that  may,  conceivably,  be  comparable  with  the  test  cur¬ 
rent  in  a  laboratory  wind  tunnel,  but  is  by  no  means 
real  wind. 

Wind  Kusts  or  pul.iations  are  apt  to  be  of  .special 
im|K)rtance  in  severe  storms,  with  respect  to  certain 
kinds  of  .structures  at  least.  This  was  briefly  discussed 
in  our  paKes  a  few’  w’eeks  ajro  (Oct.  7,  p.  567).  in  view 


<tt  certain  structural  effects  in  the  Miami  region  that 
otherwi.se  appeared  contradictory.  Yet  this  very’  char¬ 
acteristic  of  Ku.stiness  leaves  no  trace  on  the  anemom¬ 
eter  rec’ords  and  indeed  ap|)ears  to  be  quite  itrnored  by 
the  meteoroloKi.st,  to  the  extent  that  the  i)eriods  and 
Iteak  values  of  wind  KU.sts  remain  quite  unknown. 

Even  this  is  not  all  of  the  situation.  Wind  velocities 
as  rejrularly  reiwirted  by  the  w’eather  bureau  are  in  fact 
not  wind  vehx’ities  at  all.  but  differ  from  them  in  a 
larjre  and  variable  ratio.  The  fi>rures  re|M)rted  as  w’ind 
vehx’ities  are  nothing  more  than  anemometer  .speeds, 
obtained  by  an  instrument  known  to  Ik*  jrro.ssly  faulty. 
In  hijrh  winds  the  anemometer  speeds  are  considerably 
larj^er  than  the  air  speeds;  for  example,  an  anemometer 
speed  of  100  miles  per  hour  represents  a  real  wind 
velocity  about  25  j)er  cent  less,  and  hitrher  speeds  show 
still  lai’ffer  di.screpancies.  Yet  the  published  weather 
reports  do  not  )five  the  corrected  w’ind  velocities,  but 
contain  only  the  anemometer  fit^ures,  in  .spite  of  their 
well  known  errors. 

In  the  Florida  .storm  a  further  factor  of  trouble 
appeared:  At  the  most  expo.sed  ixunts,  where  the  most 
valuable  information  on  w’ind  mi>;ht  have  been  obtained, 
the  instruments  blew  away  durin>r  the  .storm.  The 
W’eather  bureau  ttatfe  in  Miami,  in  a  .sheltered  location, 
u.sele.ss  for  jjivinjr  true  wind  indications,  remained  in 
place,  but  instruments  elsew’here,  such  as  one  at  Pensa¬ 
cola,  and  one  at  Miami  Beach  whose  fragmentary 
record  is  reproduced  in  this  issue,  failed  at  the  critical 
time.  Me.ssrs.  McConnell  and  Hammond  report  the 
.same  failure  at  Havana.  Anemometers  as  used  by 
meteorolojjists  appear  to  be  frail  devices,  incapable  of 
weatherinK  extreme  .storm  w’inds.  At  the  very  moment 
w’hen  the  w’orld’s  practical  interest  in  the  readintra  of 
the  instrument  becomes  ffreatest — at  vehx’ities  reachinK 
100  to  120  miles  per  hour — the  instrument  fails. 

Storm  damaj?e  mountinj?  into  the  millions  represents 
a  challen^^e  to  mankind.  Our  best  efforts  are  evoked  to 
prevent  and  forestall  future  repetition  of  such  destruc¬ 
tion.  Primarily  the  task  is  put  to  the  enKineer,  but 
for  his  data  on  W’ind  he  looks  to  the  appointed  .student 
of  the  subjec’t,  the  meterolojrist  who  is  equipped  with 
vane  and  »ra>re  to  record  .storm  wind  habits  and  mani- 
fe.stations.  In  the  pre.sent  juncture  this  reliance  has 
failed,  and  whatever  is  to  be  learned  from  the  Florida 
or  Cuban  storms  for  the  benefit  of  future  con.struction 
and  for  increa.sed  safety  of  life  and  property  will  have 
to  be  deduced  by  the  enjrineer  him.self,  without  aid  from 
the  weather  student.  The  rouKh  calculatioPs  that  he 
can  make  from  his  structures  will  have  to  tell  him  what 
the  .scientific  measurements  of  the  meteorolojrist  failed 
to  tcive. 

It  is  a  justified  demand,  then,  when  enKineers  ask  that 
W’ind  be  measured  and  reported  in  pounds  rather  than  in 
mile.s.  And  it  is  proper  to  add  the  further  demand  that 
the  records  shall  give  maximum  rather  than  average  ef¬ 
fects,  that  they  be  taken  in  sites  of  representative  ex¬ 
posure.  and  that  they  supply  quantitative  Information  on 
the  variation  and  periodicity  of  winds.  If  these  demands 
necessitate  a  complete  re-planning  of  the  w’ind  observ’er’s 
instrumental  equipment,  it  w’ill  be  well  if  the  work  is 
taken  in  hand  without  delay.  Or,  in  case  these  demands 
cannot  be  met  and  the  meteorologist  with  his  delicate 
instruments  must  confine  himself  to  the  study  of  light 
breezes,  it  will  fall  to  the  engineer  to  take  up  wind 
study  for  himself  and  investigate  wind  habits  and  pres¬ 
sures  as  needed  for  safe  con.struction. 
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Engineering  and  Architectural  Design  of  a 
Long  Concrete  Bridge 

Robert  St.  Bridge  at  St.  Paul  Has  264-Ft.  Two-Rib  Arch  Channel  Span  Flanked  by  Five-Rib 
and  Barrel  Arch  Spans — Structural  Steel  in  Main  Spans 


By  W.  E:.  King  and 

Of  Toltz,  KitiK  A  Oay,  Inc., 
St.  Paul. 

A  CONSPICUOUS  structure  at  St.  Paul,  Minn.,  is 
the  new  Robert  St.  bridge  across  the  Mississippi 
.  River,  which  was  opened  for  traffic  Aug.  6,  1926. 

It  is  a  reinforced-concrete  arch  structure  replacing  a 
steel  bridge  built  in  1881,  the  replacement  being  made 
to  secure  a  wMder  roadway.  As  the  old  bridge  had  a 
minimum  width  of  32  ft.  between  curbs,  with  two  side¬ 
walks  8i  ft.  wide,  congestion  resulted  largely  because 
vehicles  could  not  pass  the  street  cars.  The  new  bridge 
has  a  56-ft.  clear  roadway  with  two  10-ft.  sidewalks, 
the  bridge  being  made  the  full  width  of  the  street. 
Intere.st  in  this  bridge  centers  in  the  reasons  for  the 
adoption  of  the  parts  which  make  up  the  whole,  and  in 
the  architectural  treatment.  The  con.struction  methods 
will  be  dealt  with  in  a  separate  article. 

«  «  -K- 

Enfi^ineerin^  Features  of  the  Bridge 

By  W.  E.  King 

Any  study  of  the  engineering  features  of  this  bridge 
L  mu.st  take  into  consideration  the  very  congested  local 
conditions,  the  location  of  nearly  every  pier  being  pre¬ 
determined  by  the  clearances  required  by  existing 
structures  and  railroad  property.  From  the  general 
elevation,  EMg.  2,  it  will  be  noted  that  the  bridge 
crosses  successively  over  Second  St.,  the  freight  sheil 
and  tracks  of  the  C.,  St.  P.,  M.  &  0.  Ry.,  the  tracks 
of  the  St.  Paul  Union  Depot,  which  handles  the  entire 
passenger  traffic  of  the  city,  the  main  line  of  the 
Chicago  Great  W^estern  R.R.,  and  the  river  chan¬ 
nel  of  the  Mississippi  as  defined  by  the  War  Depart¬ 
ment,  the  south  end  of  the  bridge  then  terminating  in 
a  bu.sy  manufacturing  district.  The  elevation  of  the 
roadway  was  determined  by  the  grade  of  Robert  St.  at 
the  two  ends  of  the  bridge  and  by  the  limitation  that 
the  grade  on  the  bridge  proper  must  not  exceed  3.1  per 
cent,  which  was  the  grade  of  the  old  bridge.  These 
conditions,  combined  with  the  clearances  required  by 
the  railroads  and  the  government  clearance  of  47  ft. 
above  ordinary  high  water,  practically  determined  the 
location  of  the  roadway. 

The  total  length  of  the  bridge  including  approaches 
is  approximately  1,900  ft.  Starting  at  the  north  end, 
there  are  a  reinforced-concrete  trestle  with  three  spans 
of  varying  length  totaling  89  ft.;  a  skew  steel  deck- 
girder  .span  of  about  53  ft.  across  Second  St.;  three  flat 
barrel  arches  with  a  combined  length  of  about  291  ft. 
followed  by  a  two-rib  arch  span  of  264  ft.,  c.  to  c.  of 
piers,  and  four  five-rib  arch  spans  totaling  514  ft.;  then 
a  311-ft.  concrete  trestle  on  concrete  piles,  with  eight 
.spans;  and  finally  260  ft.  of  earth  fill  between  building.s 
and  concrete  retaining  walls. 

Foundation  conditions  were  determined  by  borings 
made  during  the  winter  of  1923,  some  twenty  holes 
being  driven  about  10  ft.  into  a  fairly  level  layer  of 
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Shakopee  limestone  found  at  El.  — 81  or  about  66  ft. 
below  the  river  bottom.  T|ie  material  above  the  lim*  - 
stone  consists  of  indi.scriminate  layers  of  gravel,  coars  ■ 
sand  and  fine  sand,  with  occasional  layers  of  clay  and 
pockets  of  fine  sand  (possibly  quicksand).  On  the  north 
shore  is  encountered  a  layer  of  sandstone  overlain  with 
“tumble  rock”  from  the  cliffs  above  and  cemented 
together  with  clay  into  a  hardpan. 

Fonndatiom  and  Piers — Two  types  of  foundation.^ 
were  considered:  Piles  and  a  caisson  type  which  would 
extend  the  concrete  foundations  to  the  limestone  ledge. 
The  latter  would  have  provided  the  unyielding  founda¬ 
tion  so  neces.sary  for  an  arch  bridge,  but  the  expense 
would  have  been  much  greater  than  for  the  wood-pile 
design  which  was  adopted.  In  order  to  secure  rigidity, 
the  piles  were  jetted  and  driven  to  a  practical  refu.sal. 
In  every  case  they  were  driven  below  any  possible  rivei- 
.scour  and  were  cut  off  at  or  below  low-water  line.  At 
the  north  end,  where  piledriving  was  impossible,  the 
foundations  were  set  upon  hardpan.  For  the  trestle 
and  retaining  wall  at  the  south  end  of  the  bridge, 
where  there  is  no  danger  of  scour,  short  concrete  piles 
were  cast  in  place,  with  cores  driven  to  refusal.  Thes»“ 
foundations  were  stopped  at  El.  -}-6,  the  only  consid¬ 
eration  being  that  they  would  extend  below  frost  line. 

One  of  the  interesting  problems  lay  in  the  location 
of  piers  1,  2,  3  and  4.  It  will  be  noted  that  the  gov¬ 
ernment  river  channel,  160  ft.  wide,  passes  under  the 
bridge  at  a  skew  to  the  south.  The  location  of  this 
channel  is  determined  by  that  of  the  lift  span  of  the 
Chicago  Great  Western  R.R.  This  line  crosses  under 
the  bridge  on  a  skew  to  the  north  and  it  was  necessary 
to  locate  a  pier  in  the  angle  between  these  clearances 
if  an  arch  span  was  to  be  used. 

Pier  2  had  to  be  no  wider  above  ground  than  the 
pier  of  the  old  steel  bridge.  Pier  1  likewise  was  lim¬ 
ited  as  to  width  by  the  clearance  lines  of  existing 
railroad  tracks.  A  glance  at  the  design  of  these  piers. 
Fig.  3,  will  show  that  they  are  much  more  slender 
than  would  ordinarily  be  u.sed,  and  are  in  fact  vertical 
reinforced-concrete  cantilever  extensions  of  the  wide 
footings  below  ground.  South  of  pier  4  there  were  no 
limitations  as  to  pier  locations,  so  that  span  length  was 
determined  by  economic  considerations,  taking  into  con¬ 
sideration  also  the  architectural  appearance  of  the 
bridge  as  a  whole. 

Each  pier  footing  consists  of  a  heavily  reinforced 
concrete  mattress  resting  on  piles  spaced  30  in.  c.  to  c. 
in  each  direction.  Above  this,  the  piers  are  of  mas.s 
concrete,  reinforced  for  temperature  stresses  and  for 
eccentric  loading.  Where  piers  are  extended  for  archi¬ 
tectural  treatment,  the  concrete  has  been  cored  out  for 
economy,  the  exterior  walls  being  approximately  2  ft. 
thick.  Above  the  haunches  of  the  arches  the  piers  arc 
hollow  and  are  utilized  for  manholes  for  the  public 
utilities. 
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the  dead-load  equilibrium  polygon  were  restricted. 
While  for  the  final  design  a  curve  was  found  to  give 
a  line  of  resistance  which  remained  within  the  middle 
third,  the  deviations  of  the  polygon  from  the  neutral 
axis  were  a  maximum  at  the  crown  and  at  the  quarter 
points.  Instead  of  the  usual  compound  curves 
resembling  a  basket  handle,  with  the  long  radius  at  the 
crown  and  the  shorter  radii  at  the  haunches,  the  radius 
is  122.16  ft.  at  the  crown  and  191.60  ft.  at  the  haunch. 

The  two  main  ribs,  each  6  ft.  wide  and  8  ft.  deep 
at  the  crown,  were  spaced  64  ft.  8  in.  c.  to  c.,  so  as  to 
clear  the  roadway  8  in.  at  each  curb.  The  sidewalks 
were  then  detoured  outside  of  the  ribs  in  a  way  which 
adds  to  the  architectural  interest  of  the  roadway.  This 
is  shown  in  Fig.  5.  Considerable  thought  was  given  to 
the  lateral  support  of  these  arch  ribs  and  also  to  the 
expansion  and  contraction  relative  to  the  roadway. 

A  structural  steel  frame  is  used  for  each  arch  rib, 
as  shown  in  Figs.  4  and  7.  The  steel  arches  are 
designed  to  be  erected  either  as  cantilevers  supported 
from  temporary  towers  or  on  falsework.  They  are 
designed  to  carry  the  weight  of  the  steel  structure, 
including  the  steel  flcx>r  system,  and  also  the  dead-load 
of  the  concrete  arch  proper.  The  dead-load  of  the  con¬ 
crete  roadway  and  the  live-loads  are  carried  by  the  com¬ 
posite  concrete  and  structural  steel  arch. 
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was  applied  to  the  girders  and  bracing  in  order  to 
protect  the  steel  with  a  minimum  of  dead  weight. 

Special  care  was  used  in  pouring  the  sections  of  the 
arch  ribs  so  as  to  transfer  the  load  to  the  concrete 
without  disrupting  the  bond  between  the  concrete  and 
the  structural  steel.  The  concrete  was  poured  in  sec¬ 
tions  so  as  to  equalize  the  load  on  the  arch,  with  provi¬ 
sions  for  keys  between  the  sections. 

Barrel  and  Ribbed  Arches — The  design  of  the  three 
barrel  arches  has  no  special  interest  except  in  the  appli¬ 
cation  of  an  arch  design  to  very  trying  conditions. 
Thus,  arch  2,  a  70-ft.  span,  cro.sses  the  four  main  tracks 
leading  west  from  the  union  depot,  which  tracks  carry 
traffic  for  nine  railway  systems.  With  the  center  of 
the  north  track  at  the  minimum  allowable  distance  of  8 
ft.  from  the  south  face  of  pier  1,  clearances  for  the 
intrados  of  arch  2  were  figured  as  closely  as  for  the 
portal  of  a  through  steel  truss  span. 

Clearances  for  the  intrados  of  arch  3  were  determined 
from  the  requirements  of  the  main  line  of  the  Chicago 
Great  Western  R.R.  which  runs  under  the  arch  at  an 
angle  of  55  deg.  with  the  center  line  of  the  bridge.  This 
arch  is  a  98-ft.  span  with  the  springing  line  50  ft.  above 
low  water  and  36  ft.  above  the  springing  line  of  arch  4. 
Arch  1  is  a  skew  arch,  96  ft.  long  at  the  center  line, 
with  its  springing  line  6  ft.  below  that  of  arch  2  and 


Through-Arch  Span — The  main  point  of  interest  is 
the  264-ft.  through-arch  span,  244  ft.  in  the  clear 
between  piers.  This  design  was  necessary  because  of 
the  government  requirements  of  62-ft.  headroom  above 
low-water  for  a  skewed  channel  width  of  160  ft.  or  180 
ft.  along  the  bridge.  With  the  roadway  elevation  as 
fixed,  a  through  span  was  neces.sary  if  an  arch  span 
was  to  be  used.  This  through-arch  span  is  shown 
in  Fig.  4. 

Since  the  station  of  the  north  springing  line  was 
tixed.  as  was  also  the  point  where  the  intrados  passed 
the  clearance  line  of  the  channel,  the  variations  open  to 
the  designer  in  trying  to  adapt  the  neutral  axis  to 


The  heavy  box  section  of  the  top  and  bottom  chord.s 
of  the  steel  arch  permitted  the  building  in  of  the  steel 
posts  and  hangers  between  the  two  side  members  of 
the  chords  in  such  a  way  as  to  give  lateral  support 
to  the  arch  rib  from  the  floor  girders.  The  arch  ribs 
have  heavy  steel  cross  bracing  below  the  roadway. 
These  steel  arches  were  erected  on  timber  falsework, 
the  crown  closing  sections  being  drilled  in  the  field. 
Steel  floor  girders  22  ft.  apart  were  used  to  give  a 
maximum  clearance  over  the  river  channel.  The  use 
of  structural  steel  hangers  provided  a  simple  method  of 
delivering  and  di.stributing  the  floor  girder  reactions 
to  the  arch  ribs.  A  covering  of  gunite  on  wire  mesh 
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1  ft.  below  that  of  arch  3.  The  three  arche.s  arc 
deHiKned  to  make  up  a  unit,  with  the  north  abutment 
and  pier  3  actinK  as  its  abutments. 

In  piers  1  and  2  the  shafts  have  been  designed  to 
resist  the  moments  resulting  from  the  excess  of  the 
thrusts  of  the  longer  spans  1  and  3  over  arch  2.  The 
thickness  of  the  piers  below  track  clearance  lines  was 
increased  from  8  ft.  to  14  ft.  and  the  footings,  32  ft. 
wide  with  piles  .spaced  30  in.  c.  to  c.,  were  offset  24  in. 
from  the  center  line  of  the  pier.  The  moment  of  the 
thrust  of  barrel  arch  3,  with  its  springing  line  high 
above  that  of  the  ribbed  through  arch,  exceeded  that 
of  the  latter.  The  footing,  42  ft.  in  width,  was  offset 
18  in.  from  the  center  line  of  the  pier  to  reduce  the 
maximum  load  on  the  piles  along  the  south  face  of  the 
footing. 

The  five-rib  arches,  .5,  6,  7  and  -8,  are  112-ft.  clear 
spans  set  at  varying  heights  to  accommodate  the  slope 
of  the  roadway.  They  are  designed  and  located  to  neu¬ 
tralize  the  thru.st  of  the  through  arch  at  pier  4.  One  of 
the.se  spans  is  shown  in  Fig.  6. 

Girder  Spatus — The  steel  .span  of  the  north  approach 
crossing  Second  St.  consists  of  twelve  48-in.  plate  gird¬ 
ers,  46  ft.  long,  protected  with  gunite.  Steel  girders 
were  necessary  to  give  the  required  headroom  for 
trucks.  The  33-ft.  concrete  girders  forming  the  eight 
spans  of  the  south  approach  were  flanked  on  both  sides 
by  shops  of  the  American  Hoist  &  Derrick  Co.  Much  of 
the  area  under  this  portion  of  the  bridge  has  been 
bricked  in  to  be  used  for  shop  purposes,  the  girder  and 
beam  type  of  span  being  well  adapted  for  this  u.se. 

Expaytsiirn.  Joints — The  provision  for  expansion  and 
contraction,  together  with  the  waterproofing  of  such 
joints,  is  regarded  by  the  designers  as  one  of  the  very 
im|)ortant  things  to  be  provided  for.  An  inspection  of 
a  large  number  of  concrete  bridges  showed  that  in 
nearly  every  case  failure  or  deterioration  w’as  taking 
place  at  the  expansion  joints.  Wherever  concrete  was 
arranged  to  slide  on  concrete  the  joints  usually  failed 
by  the  failure  of  the  concrete  to  slide  and  thus  cracking 
el.sewhere.  Many  joints  failed  because  of  water  being 
trapped  and  freezing.  Some  joints  filled  with  dirt 
which,  caked  with  bitumen,  appeared  to  be  nearly  as 
hard  and  inelastic  as  the  concrete  itself.  In  general, 
no  satisfactory  joint  w’as  found  and  the  joint  u.sed  on 
the  Robert  St.  bridge.  Fig.  3,  while  having  some  advan¬ 
tages,  is  regarded  only  as  a  step  in  the  right  direction. 

The  location  of  expansion  joints  is  shown  in  Fig.  2. 
In  general  there  are  no  sliding  surfaces.  The  joints 
are  placed  at  frequent  intervals  and  any  movement  is 
taken  up  by  bending  in  the  supporting  column.s.  This 
results,  as  a  rule,  in  a  double  .set  of  supporting  column.s. 
These  columns  (or  one  column  and  the  adjacent  pier) 
are  separated  by  a  1-in.  layer  of  elastite.  The  expan¬ 
sion  joints  extend  completely  through  the  ’roadway, 
sidewalks  and  railings  in  every  case. 

For  waterproofing  the  roadway  joints  a  crimped  lead 
plate  of  special  composition  was  placed  across  the  joint, 
the  ends  being  brazed  together  to  make  a  tight  joint 
across  the  roadway.  This  plate  is  held  in  place  by  the 
bolts  which  extend  through  the  anchors  in  the  concrete 
below  and  also  the  3x3-in.  angle  above.  It  extends 
back  into  the  fabric  waterproofing  so  as  to  make  a 
tight  job.  The  steel  angle  is  used  as  a  stop  for  the 
brick  paving,  which  rests  on  a  ?-in.  sand  cushion,  the 
joint  in  the  paving  being  closed  with  asphalt.  The 
concrete  deck  slab  was  waterproofed  with  three  layers 
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and  the  telephone  and  telejrraph  companies  were  pro¬ 
vided  for  in  two  troutrhs  under  the  sidewalks,  suitable 
manholes  beint;  provided  at  the  piers.  Space  for  two 
jras  mains  was  al.so  provided. 

Lighting — With  a  series  system  arranged  in  two 
circuits.  liKhtinvr  intensities  on  the  roadway  will  vary 
from  1  to  2  foot-candles  with  the  minimum  of  trlare. 
An  attempt  has  l)een  made  to  harmonize  the  appearance 
of  the  combination  liprht  and  trolley  poles  with  the 
remainder  of  the  bridjre,  as  shown  in  Fi>?.  8.  Standartl 
tubular  steel  trolley  poles  spaced  approximately  r2.'>  ft. 
apart  have  double  pendant  lantern  units  susi)ended 
from  special  cast-iron  brackets  at  17  ft.  above  the  road¬ 
way.  Simple  base  castinjrs  and  brackets  are  the  only 
decorations  applied  to  these  poles. 

F'ach  li|;htin>r  unit  consists  of  a  400-cp.  lamp  enclosed 
in  a  lantern  with  rippled  trlass  sides  and  top  e<|uipp«*d 
with  prismatic  dome  refractor  desijrned  to  throw  the 
lijyht  on  the  roadway.  Lamps  are  o})erated  upon  a 
5.6-ampere  primary  circuit  w’ith  transformers  at  the 
base  of  each  pole. 
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of  cotton  fabric  impregnated  with  asphalt  and  laid  with 
four  coats  of  asphalt. 

Paving  and  Couduitn — A  4-in.  brick  pavement  on 
’-in.  sand  cushion  provided  the  wearing  surface  of  the 
loadway,  except  that  granite  blocks  were  u.sed  between 
the  car  tracks.  This  pavinjr  was  laid  to  a  5-in.  crow’n, 
with  10-in.  curbs  protected  by  a  steel  anjrle.  The 
tracks,  with  steel  ties,  were  placed  by  the  street  car 
company  and  concreted  in  place  in  the  trouKh  provided 
in  the  deck.  Electric  conduits  of  two  power  companies 


Robert  St.  bridvre  is  unique  in  that  its  desitfner.s 
1.  included  in  their  own  permanent  organization  both 
architects  and  engineers.  This  fact  made  it  jxissible  to 
take  full  account  of  the  mingled  utilitarian  and  esthetic 
problems  pre.sent  in  a  structure  destined  to  serve  as  a 
civic  monument.  Instead  of  architects  beinjr  called  in 
to  beautify  with  applied  ornament  a  predetermined 
structure,  architects  and  engineers  combined  during  the 
initial  stages  of  the  design  in  an  etfort  to  select  and 
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control  the  structural  features  so  as  to  secure  for  the 
bridge  an  inherent  beauty  of  form  and  proportion. 

With  the  complicated  requirements  of  street  grades 
and  of  railroad  and  channel  clearances,  any  simple  and 
regular  composition  of  arches  and  piers  was  out  of  the 
question.  The  first  effort  was  to  minimize  this  diffi¬ 
culty  by  throwing  all  possible  emphasis  on  the  center 
span,  and  subordinating  the  approach  spans  with  their 
discordantly  varying  shapes.  To  carry  out  this  inten¬ 
tion,  the  approach  spans  were  made  as  short  as  possible, 
and  their  piers  were  kept  comparatively  simple. 

From  this  point  the  architectural  treatment  of  the 
bridge  became  a  matter  of  so  managing  the  detail  as 
to  express  to  the  eye  the  actual  qn.alities  of  strength 
and  utility  put  into  it  by  the  engineer.  Generally 


speaking,  this  was  accomplished,  not  by  adding  orna¬ 
ment,  but  by  controlling  the  shapes  and  proportions 
and  relations  of  the  structural  members.  Fortunately 
there  is  an  inherent  beauty  in  the  mathematically 
determined  curve  of  an  arch  that  only  needs  letting 
alone  to  be  apparent.  In  this  case  nothing  was  done 
to  the  arches  except  to  emphasize  their  size  and  spring 
by  certain  lines  of  shadow,  and  by  seeing  to  it  that 
the  curves  swept  unobstructedly  and  dominatingly  from 
haunch  to  crown. 

Treatment  of  the  piers  and  deck  was  more  difficult, 
but  the  scheme  arrived  at  had  several  important  fea¬ 
tures.  There  was  a  perfectly  frank  expression  of  the 
actual  structure  of  the  deck  beams  and  supports,  with¬ 
out  resort  to  screens  of  false  arches.  Great  care  w'as 
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taken  to  preserve  the  continuity  of  the  actual  line  of 
the  deck  and  to  emphovsize  and  enrich  it  by  appropriate 
sectioning. 

Hand-Railing — As  a  part  of  the  deck  treatment,  the 
rail  naturally  came  in  for  a  large  share  of  attention, 
since  the  appearance  of  a  bridge  from  the  p<dnt  of  view 
(tf  the  people  who  use  it  is  almost  entirely  a  matter  of 
the  rail.  Furthermore,  it  is  seen  from  close  up,  and 
must  have  a  refinement  of  scale  and  a  degree  of  finish 
not  easy  to  obtain  in  concrete.  In  addition,  it  must 
not  only  have  great  rigidity  to  resist  the  {wssible 
impact  of  heavy  modem  trucks,  but  sufficient  tlexi- 
hility  to  expand  and  contract  without  unsightly  cracks. 

The  problem  was  met  here  by  a  scheme  of  preca.st 
|)erforated  panels  anchored  between  poured,  heavily 
reinforced  members  at  top  and  bottom,  and  between 
IMjsts  from  side  to  side.  This  design  is  shown  in  B'ig.  8. 
(Concealed  expansion  joints  were  provided  by  slots  in 
the  posts  which  received  the  ends  of  the  rail  sections. 
This  satisfied  the  engineer's  requirements  as  to 
strength,  while  to  the  architect  the  interesting  feature 
of  the  treatment  lay  in  the  fact  that  it  promises  a 
decorative  quality  growing  unmistakably  out  of  the 
material,  and  of  being  susceptible  to  such  a  degree  of 
finish  as  to  avoid  the  crudeness  so  often  seen. 

Decorative  Treatment — As  a  contrast  to  the  sweeping 
horizontality  of  the  deck,  the  piers  have  had  their 
vertical  quality  emphasized.  Strong  vertical  lines  of 
shadow  were  created  by  a  control  of  the  pier  section. 
(Irooves  were  run  up  and  down  the  faces  of  the  piers, 
their  depth  decreasing  toward  the  bottom  so  as  to 
create  an  effect  of  diminishing  shadow  to  enhance  their 
ititerest.  The  pier  corners  were  beveled,  with  suc- 
le.ssively  increasing  set-backs  from  bottom  to  top  to 
create  an  effect  of  batter  when  seen  in  perspective. 

All  this  detailed  treatment  was  necessarily  a  matter 
not  merely  of  the  bridge  design,  but  of  the  bridge  as 
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a  concrete  structure.  The  appropriate  expression  of 
the  material  w'as  a  problem  of  vital  concern  to  the 
architects.  The  fact  that  concrete  is  at  best  an  intract¬ 
able  material  to  work  with;  that  its  natural  decorative 
value  as  to  color  and  texture  is  practically  nil;  that  the 
cost  of  any  of  the  known  surface  treatments  to  get 
color  and  texture  artificially  was  prohibitive;  all  these 
were  considerations  that  had  to  be  taken  into  account. 

The  scheme  of  treatment  arrived  at  involved  several 
definite  features.  No  color  other  than  what  could  be 
got  with  the  natural  concrete  and  no  texture  other  than 
what  could  be  got  by  a  control  of  the  form  boards  was 
resorted  to.  In  no  case  was  there  attempted  any  effect 
depending  on  unbroken  surfaces  or  lines.  It  seemed  to 
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the  designers  that  the  tendencies  of  forms  to  spring, 
and  of  concrete  to  vary,  inevitably  dcxmied  such 
attempts  to  failure  in  realization.  Continuity  of  sur¬ 
face  and  line  was  considered  as  the  sum  of  a  series  of 
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definitely  bounded  segments  rather  than  as  literal  con¬ 
tinuity. 

The  working  out  of  this  principle  involved  the  break¬ 
ing  up  of  all  surfaces  with  lines  of  light  and  shade. 
The  natural  divisions  between  periodic  runs  of  concrete 
were  recognized  by  horizontal  grooves,  whose  location 
was  carefully  controlled.  Further  mmleling  was  accom¬ 
plished  by  vertical  breaks  and  grooves,  by  bevels,  and 
by  wedge-shaped  indentations.  The  idea  was  to  make, 
out  of  the  natural  patches  of  lighter  and  darker  toned 
material,  patterns  definitely  bounded  by  strong  lines  of 
.shadow;  and  to  effect  an  emphasized  interest  in  light 
and  shade  in  place  of  the  unattainable  color  interest. 

Engineers  and  Builders — The  Robert  St.  bridge  is 
the  joint  undertaking  of  Ramsey  County  and  the  city 
of  St.  Paul,  represented  by  Paul  N.  Coates,  county  engi¬ 
neer,  and  George  M.  Shepard,  city  engineer.  The  con¬ 
tractor  was  the  Fegles  Construction  Co.,  Ltd.,  with 
.James  Patterson  as  superintendent  and  Charles  Moore 
as  assi.stant  superintendent.  Plans  and  specifications 
were  prepared  by  the  firm  of  Toltz.  King  &  Day,  Inc., 
St.  Paul,  Minn.,  which  also  supervi.sed  the  construction. 
The  personnel  of  this  company  was  as  follows:  Max 
Toltz.  mechanical  engineer;  W.  E.  King,  structural 
engineer;  B.  W.  Day,  architect;  Roy  Childs  Jones, 
architectural  designer;  P.  E.  Steven.s,  office  engineer; 
W.  A.  Thomas,  electrical  engineer;  John  F.  Greene,  in 
charge  of  arch  design  and  resident  engineer.  The  co.st 
of  the  bridge  and  approaches  complete  is  about  $1,750,- 
000,  including  paving,  street  lighting  and  engineering. 

[This  article  will  be  folloiced  in  an  early  issue  by 

another  describing  the  comtruetion  operations  and 

the  lessons  learned  therefrttm. — Editor,] 
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INCRF'ASED  co-oi)eration  of  the  industry  and  a 
strenKtheninK  of  interest  in  the  technical  problems 
of  steel  construction  marked  the  proceedings  of  the 
fourth  convention  of  the  American  Institute  of  Steel 
C-on.struction,  the  national  association  of  steel  fabri¬ 
cators.  held  last  week  at  White  Sulphur  Springs,  W.  Va. 

1  he  attendance  of  several  hundred,  and  active  partici- 
l>ation  in  the  numerous  .sessions  of  the  convention,  gave 
e.xpression  to  the  strength  of  the  feeling  for  co-operation 
that  has  developed  in  the  industry.  Something  more 
than  half  of  the  program  was  devoted  to  technical  mat¬ 
ters,  ranging  from  beam  connections  and  a  structural 
handbook,  discussed  in  the  reiiort  of  the  chief  engineer, 
to  welding,  corrosion,  economies  in  construction,  steel 
research,  fireproofing,  and  improvements  in  wind-brac¬ 
ing  design  as  suggested  by  .structural  ex|)eriences  in  the 
Florida  hurricane  of  September. 

Business  problems  of  the  industry  nevertheless  main¬ 
tained  a  prominent  place  in  the  proceedings.  Direct 
rclling  of  steel  by  rolling  mills  in  competition  with 
fabricators  (who  are  their  own  cu.stomers),  and  broad¬ 
ening  of  markets  by  educational  work  to  set  forth  the 
advantages  of  structural  steel,  were  chief  among  these 
problems;  others  dealt  with  the  use  of  imported  .steel, 
improvement  in  the  relations  of  fabricator  and  engineer 
by  the  work  of  local  fabricator  groups,  unreasonable 
variations  in  bidding  due  to  imperfect  cost  accounting, 
and  relations  of  fabricators  to  general  contractors  in 
bidding. 

Brief  notes  on  some  of  the  technical  proceedings 
follow. 

Tt  rhiiicnl  Rt  srarch — Four  primary  re.search  problems 
were  emphasized  in  the  re|K)rt  of  Aubrey  Weymouth,  of 
Post  &  McCord.  New  York,  for  the  technical  research 
tommittee.  These  are  (1)  .structural  welding,  (2)  the 
structural  teachings  of  the  September  hurricane  in 
Florida.  (3)  efficiency  of  fireproofing  and  better  methods 
of  fireproofing  steel,  and  (4)  methods  of  protecting  steel 
against  corrosion.  He  referred  to  the  investigation  re- 
lently  begun  by  the  American  Bureau  of  Welding,  and 
I  ointed  out  that  it  will  probably  be  necessary  to  work 
out  new  connection  details  for  .structural  steelwork,  to 
a'm  to  develop  continuity,  and  to  study  methods  of  de¬ 
termining  the  efficiency  of  welds  in  fini.shed  w’ork.  Study 
«)1  the  hurricane  effects  may  prove  to  be  far-reaching 
♦mough  “to  take  some  of  the  mystery  and  all  of  the 
h.vp<K‘risy  out  of  the  subject  of  wind-bracing.”  Mr.  Wey¬ 
mouth  advocated  co-oiierative  effort  toward  having  offi¬ 
cial  wind  reiwrts  expre.ssed  in  terms  of  iiounds  per 
.square  foot  in.stead  of  miles  per  hour  as  they  are  now 
given. 

This  la.st  suggestion  was  al.so  made  by  Lee  H.  Miller, 
thief  engineer  of  the  in.stitute,  in  his  annual  report.  It 
was  again  reiterated  by  F.  E.  Schmitt,  associate  editor 
of  Kiifiifievriuff  News-Record,  New  York,  in  an  address 


“Structural  Problems  Arising  from  the  Florida  Hurri¬ 
cane.” 

Dean  M.  S.  Ketchum,  of  the  University  of  Illinois. 
Urbana,  discus.sed  .structural  steel  research  at  consider¬ 
able  length  in  a  stimulating  paper,  “Re.search  Investiga¬ 
tions  in  Connection  with  the  Structural  Steel  Industry.” 
He  .spoke  particularly  of  the  need  for  experimental  .study 
of  endurance  (both  of  structural  steel  as  such  and  of 
.structural  .shapes),  impact  and  vibration  in  structures 
other  than  bridges  (particularly  headframes  and 
cranes),  interrelation  of  impact  and  secondary  .stre.sses, 
stress  distribution  in  large  gusset  plates,  structural 
welding,  strength  of  large  rollers,  torsional  .strength  of 
.steel  members,  the  strength  of  rigid  frames  and  open- 
web  tru.sae.s,  wind  pre.ssure  effects,  earthquake  effect  on 
structures,  column  strength  as  affected  by  ratio  of 
column  length  to  maximum  dimension  of  .structure,  effi¬ 
ciency  of  fireproofing,  and  tests  of  I-beams.  He  men¬ 
tioned  also  the  great  importance  of  continuing  .study  of 
alloy  steels,  to  develop  both  stronger  and  more  corrosion- 
resisting  structural  materials. 

Plans  for  research  are  included  in  the  institute’s  pro¬ 
gram  of  future  activities,  but  so  far  it  has  not  been 
po.ssible  to  make  a  beginning  in  this  field. 

Fireproofing — Rudolph  P.  Miller,  consultinj;  engineer. 
New’  York,  pre.sented  a  discussion  of  fireproofing.  The 
subject  was  again  dealt  with  in  the  report  of  the  chief 
engineer  of  the  in.stitute,  Lee  H.  Miller,  who  made  the 
special  point  that  fireproofing  requirements  should  be 
based  on  the  purpose  of  keeping  the  maximum  tempera¬ 
ture  of  the  framework  below  700  deg.  F.,  the  point  at 
which  steel  begins  to  lose  strength.  On  this  basis,  and 
suitable  differentiation  between  main  members  and  sec¬ 
ondary  members,  he  propo.sed  a  fireproofing  specifica¬ 
tion  as  follows : 

The  skeleton  frame  of  all  structures  shall  be  con¬ 
sidered  as  the  columns  and  all  girders,  beams,  trusses 
or  spandrels  having  rigid  connections  to  the  columns. 
The  members  of  floor  or  roof  panels  which  have  no 
connection  to  the  columns  shall  be  considered  secondary 
members. 

The  skeleton  frame  and  .secondary  members  shall  be 
designed  and  constructed  to  carry  all  dead,  live  and 
other  loads  to  which  they  may  be  subjected  both  during 
erection  and  after  completion  of  the  .structure.  All 
members  shall  be  such  that  the  .stresses  which  they  ma> 
carry  can  be  satisfactorily  determined  by  the  analytical 
methods  of  engineering  practice. 

The  skeleton  frame  .shall  provide  all  the  necessary 
rigidity  for  the  structure,  and  the  floor  and  roof  panels 
shall  not  be  considered  as  affecting  the  vertical  rigidity, 
except  that  in  completed'  structures  the  floor  and  roof 
panel  con.struction  may  be  designed  and  considered  as 
carrying  horizontal  forces  to  such  parts  of  the  skeleton 
frame  as  are  designed  to  carry  the  horizontal  forces  to 
the  foundations. 

The  .secondary  members  of  floor  or  roof  panels  may  be 
rolled  structural  .steel  sections  or  built  members.  They 
shall  be  properly  connected  to  the  skeleton  frame  or 
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pruperly  supported  on  masonry  walls,  hangers,  shelf 
angles,  or  on  the  flanges  of  beams  or  girders.  If  sup¬ 
ported  on  masonry  walls  they  shall  have  a  bearing  of  not 
less  than  4  in.,  and  when  supported  on  hangers,  shelf 
angles,  or  the  flanges  of  Iteams  or  girders,  they  shall 
extend  not  less  than  2i  in.  past  the  edge  of  the  supporting 
part. 

The  spacing  of  secondary  membt*rs  in  floor  or  roof 
panels  shall  be  determined  by  their  capacity  to  sustain 
the  loads  which  they  may  carry,  and  the  load  canning 
capacity  of  the  flwr  or  ceiling  construction  between  the 
members. 

The  unit  stress  in  the  parts  of  the  secondary  members 
in  floor  or  roof  panels  shall  not  exceed  tho.se  defined  for 
structural  .steel. 

Built  up  secondary  members  in  floor  or  roof  construc¬ 
tion  may  be  made  from  rolled  shapes,  rods,  plates,  or 
sheets,  and  unless  encased  in  concrete  shall  be  proi»erly 
protected  by  paint. 

If  manufactured  of  .sheets  the  thickne.ss  shall  be  not 
le.ss  than  0.072  in. 

Steel  .secondary  members  of  floor  or  roof  panels  shall 
be  considered  as  fireproofed  if  protected  by  an  incom¬ 
bustible  ceiling  and  floor  construction  which  will  prevent 
their  reaching  a  temperature  of  700  deg.  F.  in  two  hours 
when  subjected  to  a  fire  which  reaches  a  temperature  of 
1,800  deg.  F.  in  30  min.  and  does  not  fall  below  this 
temperature  for  the  remaining  li  hr. 

The  entire  floor  ))anel  shall  be  considered  fireproof  if 
the  steel  secondary  members  are  fireproofed  as  above 
defined,  and  if  under  fire  conditions  as  above  defined, 
with  the  fire  on  the  ceiling  side,  a  temperature  of  300 
deg.  F.  is  not  transmitted  to  any  part  of  the  top  surface 
of  the  floor  con.struction. 

.4n  incombustible  skeleton  frame  of  a  structure  shall 
l>e  considered  fireproof  under  the  following  conditions: 

First:  When  the  .skeleton  has  no  insulating  protection 
against  heat.  If  the  contents  which  the  structure  may 
contain  or  the  adjacent  structures  and  their  contents  are 
such  that  when  subjected  to  fire  hazard  they  are  incapable 
of  developing  a  temperature  of  700  deg.  F.  in  any  part 
of  the  st^l  in  skeleton  frame. 

Second:  When  an  incombustible  skeleton  frame  has 
an  incombustible  insulating  protection  against  heat.  If 
the  incombu.stible  insulating  material  is  .such  that  it  will 
prevent  any  steel  part  of  the  skeleton  from  reaching  a 
temperature  of  700  deg.  F.  in  four  hours  when  exposed 
to  a  fire  which  reaches  a  temperature  of  1,800  deg.  F. 
in  30  min.  and  does  not  fall  below  this  temperature  during 
the  remaining  3i  hr. 

The  board  of  directors  voted  that  this  proposed 
s|)ecification  be  submitted  to  a  li.st  of  experts  with  a 
view’  to  perfecting  it  prior  to  incorporation  in  the  in- 
.stitute's  handbook  of  steel  construction. 

Beam  Connection  Angles — A  .set  of  load  tables  in¬ 
tended  to  form  an  important  part  of  the  proposed  hand¬ 
book  of  the  institute  has  just  been  completed  and  pub¬ 
lished  in  temporary  form.  It  covers  all  necessaiy 
information  on  beams,  channels  and  girders  used  in  bend¬ 
ing,  and  is  to  be  supplemented  by  similar  tables  cover¬ 
ing  new  structural  shapes  shortly  to  be  rolled.  The 
tables.  Mr.  Miller  .stated,  embody  the  use  of  4x31x3-in. 
:;nd  6x4x3-in.  angles  for  beam  w’eb  connections,  depart¬ 
ing  herein  from  past  practice;  the  heavier  connection 
angles  formerly  u.sed  are  subjected  to  needle8.sly  large 
bending  stresses  because  of  the  erection  clearance  be¬ 
tween  beam  and  girder  face,  and  the  new  unequal  leg 
angle  will  help  to  avoid  errors  in  assembly. 

Structural  Welding — In  a  general  review  of  the  pres¬ 
ent  .status  of  welding,  entitled  “Fundamentals  of  Weld¬ 
ing  and  Their  Possible  Application  to  Structural  Steel," 
W'illiam  Spraragen,  of  the  National  Research  Council, 


New  ork.  disi  u.s.sed  the  relative  influences  of  metal 
(juality,  welding  rod  quality  and  tyjie.  and  skill  of 
welder,  on  the  results  of  structural  welding.  He  i)ointed 
(•ut  that  at  pre.sent  engineers  a.sk  for  visible  evidence 
ot  the  quality  of  a  weld,  but  predicted  that  after  exjH*ri- 
cnce  with  structural  welding  has  accumulated  such  evi¬ 
dence  w  ill  no  longer  be  called  for.  A.  M,  Candy,.  W’e.st- 
inghou.se  Electric  &  Mfg.  Co..  East  Pittsburgh,  referred 
to  the  five-.story  all-welded  building  which  his  company 
is  now  erecting  at  Sharon,  and  stated  that  this  .struc¬ 
ture  not  only  represents  a  .saving  of  100  tons  (121  i)er 
cent)  over  a  riveted  design  but  al.so  gives  opportunity 
to  reduce  the  corrosion  risk  by  .sealing  the  open  spaces 
at  joints.  He  then  reviewed  the  results  of  the  recent 
te.sts  of  welded  structural  details  at  East  Pitt.sburgh, 
and  .some  prior  set  of  tests. 

As  counterpoi.se  to  these  pai)ers,  A.  F.  Jensen,  Ham¬ 
mond  F^ngineering  W’orks,  Chicago,  presented  a  spirited 
defen.se  of  riveting,  particularly  for  boilers.  He  claimed 
that  the  normalized  metal  in  a  rivet  has  greater  fatigue 
strength  than  the  ca.st  metal  in  a  weld.  He  also  fore- 
ca.st  extensive  improvements  in  riveting,  such  as  the 
iKse  of  yoke  riveters,  alloy  steel  rivets,  cold  riveting, 
multiple  riveters,  and  the  like.  He  expre.s.sed  appre¬ 
hension  that  an  unreasoning  clamor  for  the  elimination 
of  the  noise  of  the  pneumatic  riveter  may  arise. 

Corrosion — Supplementing  a  .study  of  the  corrosion 
of  structural  .steel  which  he  made  ten  years  ago,  Frank 
W.  Skinner,  of  New  York,  presented  an  elaborate  pai^er 
on  “Corrosion  as  Related  to  Structural  Steel.”  He 
emphasized  that  .steel  properly  maintained  endures  for 
all  time,  that  cleaning  and  painting  at  aljout  seven- 
year  intervals,  at  a  co.st  not  exceeding  60  cents  per  ton, 
suffices  for  complete  preservation  of  outdoor  steel,  that 
the  po.s.sibility  of  electrolysis  of  structural  .steel  is  still 
a  disputed  que.stion  (a  few  buildings  have  been  in¬ 
sulated  to  prevent  electrolysis  from  current  flow'ing  out 
or  through  the  .steelwork),  and  that  it  is  the  engineer’s 
busine.ss  to  take  care  in  design  and  con.struction  of 
various  |)oint.s  bearing  on  corrosion  protection,  such  as 
avoiding  |)ockets  and  inaccessible  places,  providing 
waterproofing  aprons  over  lintels,  purging  columns  with 
cement  mortar,  keeping  away  acid  fumes,  arranging 
bridge  floors  so  as  to  protect  the  steel  against  brine 
drippings,  and  shielding  .steel  against  locomotive  blast. 

Frank  N.  Speller,  of  the  National  Tube  Co.,  Pitts¬ 
burgh,  in  a  di.scussion  of  Mr.  Skinner’s  paper,  described 
special  cases  subject  to  corrosion  danger,  as  coal  bunk¬ 
ers,  roofing  members  having  imiierfect  weather  protec¬ 
tion,  concrete  reinforcement  subject  to  moi.sture  and 
electric  current,  active,  and  reinforcing  material  at  the 
sea  coast.  He  .said  that  not  enough  use  is  made  of  cop¬ 
per  steel  in  .structures  under  atmospheric  exposure, 
where  this  material  is  known  to  have  special  resistance. 
He  also  made  a  strong  plea  for  careful  inspection  of 
all  steel  frame  structures  that  are  taken  down,  and  sug¬ 
gested  that  an  organization  like  the  American  Society 
of  Civil  Engineers  should  maintain  a  .standing  commit¬ 
tee  for  such  inspection,  to  gather  experience  data  both 
for  improved  design  and  construction  and  for  defense 
against  charges  and  insinuations  that  the  steel  frame¬ 
work  of  our  buildings  is  undergoing  unsuspected  de- 
ttrioration.  ' 

Structural  Steel  vs.  Concrete — iComparing  the  struc¬ 
tural  merits  of  steel  and  concrete.  Prof.  George  F.  Swain, 
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of  Harvard  University,  read  an  exhau.stive  paper  “Steel 
for  StrenKth  and  Security.”  He  first  listed  the  virtues 
of  steel,  and  then  entered  into  a  detailed  exposition  of 
the  shortcominKs of  concrete,  amonK  them  the  following: 
that  concrete  is  low  in  tensile  strength,  although  tensile 
strength  is  a  highly  desirable  or  even  neces.sary  quality 
in  any  structural  material;  that  concrete,  when 
permanently  placed  in  the  structure,  is  still  in  the 
process  of  manufacture  and  undergoes  uncontrollable 
changes  for  a  long  time  thereafter;  that  temperature 
and  moisture  are  con.stantly  changing  the  volume  of 
concrete,  thereby  setting  up  continuous  and  variable 
internal  stresses;  and  that  concrete  is  highly  susceptible 
to  a  large  number  of  imiwrfections  in  both  materials 
and  workmanship.  This  last  point  Profes.sor  Swain 
illustrated  by  several  dozen  photographic  views  of  con¬ 
crete  structures  suffering  from  glaring  initial  defects  or 
fl-om  subsequent  disintegration,  ranging  from  sewage 
Imsins  and  railway  wing  walls  to  the  Bloomington 
Stadium,  the  Vincent  Hotel  at  Benton  Harbor,  and  the 
Douglas  Memorial  Bridge  over  the  Klamath  River. 

Professor  Swain  stated  that  he  is  in  no  way  against 
the  use  of  concrete  or  reinforced  concrete  “where  they 
are  most  suitable,”  but  that  he  believes  that  “reinforced 
concrete  is  being  used  for  many  purposes  w'here  steel 
is  far  superior,”  He  did  not  indicate  the  particular 
uses,  however,  in  which  he  considers  concrete  most  suit¬ 
able  or  those  in  which  steel  is  superior. 

Architecture  aud  Steel  Construction — Harvey  W. 
Corbett,  architect.  New  York,  and  Wilbur  ,1.  Watson, 
engineer,  Cleveland,  dealt  with  architectural  subjects. 
Mr.  Watson,  on  “Better  Architectural  Design  in  Steel 
Bridges.”  gave  a  pictorial  review  of  noteworthy  bridge 
construction  throughout  the  ages,  in  stone  concrete  and 
steel,  and  emphasized  the  often  denied  beauty  of  well 
planned  steel  bridges. 


New  Views  on  Wind  Bracing — In  a  review  of  struc¬ 
tural  observations  and  effects  in  the  great  hurricane  in 
Florida  six  weeks  ago,  F.  E.  Schmitt,  of  Engineering 
News-Record,  New  York,  stated  that  conclusions  of 
far-reaching  effect  on  structural  practice  are  likely  to 
follow  from  a  study  of  the  storm  effects.  The  effects 
are  now  under  study  by  a  committee  of  the  American 
Society  of  Civil  Engineers,  but  the  speaker  indicated 
some  iwssible  conclusions,  as  follows:  (1)  Buildings  are 
subject  to  real  and  not  imaginary  lateral  attack,  and 
this  of  large  amount;  (2)  Wind  pressure  in  severe 
storms  may  be  much  higher  than  heretofore  thought 
probable,  perhaps  reaching  amounts  in  excess  of  60  lb. 
per  .sq.ft.;  (3)  the  effect  of  wind  gusts,  hitherto  ig¬ 
nored,  may  prove  to  be  of  decisive  importance,  and  may 
require  a  study  of  wind  pul.sations  and  their  relation 
to  rio'idity;  (4)  the  behavior  of  certain  buildings  in 
Miami  indicates  that  floors  distribute  lateral  forces  very 
perfectly  throughout  the  framework;  (5)  the  floor 
girders  are  stiffened  by  the  floors  and  may  be  considered 
piactically  rigid,  thus  changing  the  conditions  underly¬ 
ing  the  design  of  wind  bracing  sy.stems;  (6)  relatively 
simple  column  connections  may  suffice  to  develop  the  re¬ 
quired  bending  strength  of  the  frame,  making  it 
feasible  to  engage  all  columns  in  a  building  in  wind 
resi.stance,  and  permitting  a  considerably  simplified 
development  of  wind  bracing;  (7)  walls  .share  in  lateral 
lesistance,  but  must  have  their  strength  and  stiff ne.ss 
correlated  w’ith  tho.se  o!  the  framework;  (8)  longi¬ 
tudinal  wind  pre.s.sure  may  be  important;  and  (9)  higher 


wind  .stresses  may  be  applicable  to  maximum  wind 
forces. 

Possible  Economical  Design — Prof.  C.  R.  Young,  o* 
the  University  of  Toronto,  in  a  paper  “Some  Possibl- 
Economies  in  Steel  Construction”  reviewed  detail 
of  steel  design  that  should  be  subject  to  furthei 
inquiry,  and  that  offer  opjwrtunities  for  economy 
Saving  of  metal,  he  said,  cannot  go  on  indefinitely,  noi 
can  the  reducing  of  the  factor  of  safety  or  increase  oi 
unit  stre.s.ses  proceed  much  further,  the  limit  in  .sonn 
classes  having  already  been  reached.  However,  the  fol 
lowing  possibilities  for  .saving  were  enumerated;  The 
prescribed  live-load  for  buildings  has  too  much  variation 
in  the  different  codes  and  particularly  there  is  too  mud. 
difference  in  the  percentage  of  transmission  of  live-load 
to  column.  Moat  building  codes  require  too  high  a 
transmission  ratio,  much  higher  than  will  probably  be 
realized  in  actual  construction.  Professor  Young  pro¬ 
posed  a  rule  of  his  own  for  the  reduction  of  live-load 
transmission  to  column,  which  starts  at  the  roof  with 
100  per  cent,  and  assigns  to  the  first  floor  below  roof  a 
15  per  cent  reduction  which,  combined  with  the  100  per 
cent  roof  load,  gives  a  90  per  cent  reduction,  and  so  on 
down  through  until  the  tenth  floor  and  below  has  a  re¬ 
duction  in  coefficient  of  about  50  per  cent.  Another  sav¬ 
ing  in  design  might  be  made  by  proper  consideration  of 
the  distribution  of  positive  moment  in  steel  beams  by 
reason  of  end  restraint  in  riveted  connections.  There  is 
only  one  code,  that  of  the  Canadian  Engineering  Stand¬ 
ards  Association,  that  allows  such  a  reduction.  Further 
economies  might  be  had  by  utilizing  the  reinforcing 
value  of  concrete  encasement,  or  haunching,  for  steel 
beams,  and  the  author  referred  to  te.sts  that  have  been 
made  by  the  Dominion  Bridge  Co.,  which  showed  econ¬ 
omy  in  such  use.  Allowable  column  eccentricity  in  tiers 
of  columns  is  something  further  to  be  investigated,  as  is 
the  effective  value  in  tension  of  angles  with  outstanding 
legs.  The  last  possible  saving  discussed  w’as  the  omis¬ 
sion  of  lateral  bracing. in  the  floor  plane  in  bridges 
where  concrete  flooring  is  laid  across  the  top  of  the 
floorbeams. 

Institute  Activities — According  to  the  report  of 
Charles  F.  Abbott,  Executive  Director,  a  satisfactory 
financial  condition  developed  from  the  action  taken  a 
year  ago  in  raising  the  dues  of  members  to  15c.  per 
ton  fabricated.  During  the  coming  year  this  rate  of 
a.ssessment  is  expected  to  yield  about  $200,000,  and 
the  institute  will  engage  in  an  educational  campaign 
directed  both  to  the  dissemination  of  information  among 
architects  and  engineers  through  a  structural  steel 
handbook  .soon  to  be  issued,  and  to  the  education  of  the 
general  public  to  the  merits  of  steel  construction  as 
assuring  strength  and  security. 


Miniature  Railway  in  England 

A  railroad  curiosity  is  the  8J-mile  Romney,  Hythe  & 
Dymchurch  Ry.,  in  England,  which  has  a  gage  of  only 
15  in.,  but  it  intended  to  handle  general  passenger  and 
freight  and  seashore  excursion  traffic.  One  end  enters  the 
terminal  yard  of  the  Romney  branch  of  the  Southern 
Ry.  and  the  other  end  is  adjacent  to  a  bus  terminal  in 
the  town  of  Hythe.  Four-wheeled  passenger  cars  .seat 
eight  persons  each,  and  the  four-wheel  open  freight  cars 
are  1-ton  cars.  The  locomotives  are  miniatures  of  main 
line  engines  of  4:6:2  and  4:8:2  types,  the  former 
weighing  about  8  tons.  Several  small  streams  are 
crossed  and  there  is  a  56-ft.  through  truss  span. 
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Concrete  Dry  Dock  Completed  in  Twelve  Months 

Old  Wooden  Dock  at  St.  Johns,  Newfoundland.  Torn  Out  and  Replaced  by  Modem  Concrete 
Structure — Mixing  Plant  Moved  Down  Dock  Floor.  Finishing  as  It  Moved 
By  William  I.  Bishop.  Ltd. 

CoiiRtriu-ting  Kngincera,  Monti«al.  I'iiniula 

MODERN  concrete  dry  dock,  with  all  the  equip-  about  23  ft.  below  low  water  mark  throughout  the  whole 
ment  and  accessory  structures  dictated  by  the  area  of  the  dock,  it  was  possible,  by  pouring  the  con- 
most  recent  practice,  has  replaced  the  old  wood  crete  in  the  base  of  the  side  walls  directly  against  it. 
ire  which  has  served  shipping  at  St.  Johns,  New-  to  consider  it  as  taking  the  side  thrust  arising  from  the 
and,  since  1884.  As  the  new  dock  literally  re-  hydrostatic  pressure  on  the  under  side  of  the  invert, 
the  old — occupied  the  same  site — rapid  construe-  Old  50-lb.  rails,  of  which  a  large  supply  was  on  hand, 
as  urgent  so  as  not  to  suspend  dry-dock  service  were  used  to  reinforce  the  side  walls  and  invert.  The 
than  neces.sary.  The  construction  time  was  put  thickness  of  the  latter  was  7i  ft.  throughout  the  greater 
months  and  contract  was  awarded  to  William  I.  portion  of  the  work.  Towards  the  outer  end,  owing  to 
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May  19,  1926.  This  was  just  found  possible  by  night  the  less  compacted  nature  of  the  cemented  gravel,  it 
and  day  construction  using  modern  equipment.  was  first  of  all  found  advisable  to  extend  the  center  rails 

Dry-Dock  Structurea — The  new  dry-dock  .structures  in  the  invert  into  the  side  walls  and  latterly,  where  the 
are  indicated  in  character  and  dimensions  by  Fig.  1.  excavation  had  to  be  carried  down  behind  sheeting,  the 
The  principal  dimensions  of  the  dock  proper  are:  thickness  was  increased  by  stages  to  a  maximum  of 

.j.^p  Rottom  cross  drain  inside  the  sill.  Two 

Ft.  In.  Bn.  In.  3-in.  vertical  relief  drains  were  placed  in  each  section 

Width’.!’. o  ”70  0  constructed.  Several  of  these  di.scharged  freely  when 

. •„ . 2  ....  the  dock  was  unwatered,  while  all  of  them  showetl  a 

iv>pth  over  floor .  31  0  at  H.w.  27  3  at  uw'.  pressure  practically  equal  to  that  due  to  the  tide. 

at  outer  end  Untcatcring  and  Excavation  —  Construction  started 

The  dock  is  of  concrete  construction  throughout  with  with  removal  of  the  old  dock  structure.  Two  traveling 
the  exception  of  the  gate  stop  which  is  of  granite.  The  derricks  running  side  by  side,  Fig.  2,  on  rails  were 
dock  chamber  is  of  chief  construction  interest.  The  erected  above  the  floor  of  the  dock,  and  temporary  tracks 
general  arrangement  of  the  walls  follows  the  customary  for  the  disposal  of  excavated  material  were  laid  along 
practice  for  docks  of  this  type,  except  that  it  was  neces-  the  old  cope  on  the  existing  timber  piling.  The  excava- 
sar>'  to  put  in  more  altars  than  usual  on  account  of  the  tion  was  handled  mainly  by  orange-peel  buckets  loading 
varied  nature  of  the  shipping  using  the  port  of  St.  direct  onto  flat  cars.  The.se  derricks  handled  the  work 
Johns.  In  addition  to  the  coastal  steamers  belonging  to  of  excavation  very  successfully  from  start  to  finish,  but 
the  railway  and  ocean-going  vessels  up  to  the  limit  of  considerable  difficulty  was  experienced  in  the  removal 
its  size,  the  dock  has  also  to  be  available  for  the  fishing  of  the  old  dock  altars  which  had  been  thoroughly  cross 
schooners  which  form  so  large  a  portion  of  the  local  drifted  to  the  bearing  timbers,  making  it  necessary  to 
trade.  However,  the  heavy  invert  is  more  notable  as  remove  them  in  very  short  sections, 
affecting  construction.  The  design  of  the  invert  was  The  problem  of  keeping  the  work  unwatered  proved 
governed  by  the  nature  of  the  cemented  gravel.  Al-  to  be  greater  than  anticipated,  owing  to  the  porous 

though  this  material  could  be  counted  on  to  form  a  very  nature  of  the  bottom  and  the  none  too  sound  condition  of 

.satisfactory  foundation  from  the  bearing  point  of  view,  the  sheetpiling  around  the  old  dock.  It  was  decided  to 
it  was  considered  necessary  in  all  calculations  owing  to  build  a  cofferdam  across  the  entrance,  leaving  sufficient 
the  porosity  of  this  gravel,  to  figure  on  full  hydrostatic  room  for  the  construction  of  the  new  entrance  and  con- 

head  due  to  the  tide.  As  the  gravel  occurred  uniformly  nect  up  with  the  old  sheetpiling  on  either  side.  Tests 
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made  by  driving  a  steel  rail  had  indicated  that  it  was 
possible  to  get  a  penetration  of  4  ft.  into  the  cemented 
gravel  and  it  was  decided  to  dredge  down  to  this  level 
and  use  steel  sheetpiling  supported  by  an  earth-filled 
crib.  Steel  sheetpiling  42  ft.  long  was  used,  and  no 
difficulty  was  experienced  in  driving  it  or  in  pulling  it 
subsequently.  The  crib  was  constructed  of  birch  logs, 
the  only  material  available,  with  a  floor  made  of  old 
dock  timbers  thoroughly  drifted  and  wired  together. 
It  was  built  and  sunk  in  position  being  framed  on 
4xl2-in.  posts  with  cross  logs  every  7i  ft.  The  maxi¬ 
mum  head  due  to  the  tide  was  33  ft.  After  the  sheet¬ 
piling  had  been  driven,  an  earth  toe  15  ft.  high  was 
placed  in  front  to  minimize  the  risk  of  a  blow.  While 
the  cofferdam  was  being  built,  the  old  gate  was  utilized 


to  keep  the  water  out  of  the  dock  and  it  was  not  removed 
until  the  cofferdam  had  succes.sfully  with.stood  a  spring 
tide.  It  is  interesting  to  note  that  so  small  was  the 
leakage  through  the  cofferdam  that  one  3-in.  pulsometor 
unwatered  the  area  between  it  and  the  gate. 

Some  difficulty  was  experienced  with  the  excavation 
in  the  early  stages  owing  to  the  caving  in  of  the  banks. 
As  it  was  impossible  owing  to  the  presence  of  buildings 
on  either  side  to  allow  them  to  take  their  natural  slope, 
it  was  feared  that  it  might  be  necessary  to  use  sheeting 
from  the  start.  However,  it  was  soon  found  that  the 
timber  piling  of  the  old  dock,  with  a  little  additional 
bracing,  could  be  successfully  u.sed  for  holding  the  sides 
at  a  sufficiently  steep  slope.  This  involved  dividing  up 
the  pressure  as  evenly  as  po.ssible  by  .stepping  the  banks 
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by  hand  to  form  a  vertical  face  of  about  10  ft.  alonj? 
each  row  of  piling. 

Concrete  Construction — While  the  excavation  and  the 
cofferdam  work  were  pn^eedint?.  arrangements  for 
placing  the  concrete  were  being  pu.shed  forward  as 
rapidly  as  possible.  A  good  supply  of  an  excellent 
(juality  of  .sand  had  been  located  at  Trepassey,  some  110 
mile.s  from  St.  Johns,  and  arrangements  for  its  trans¬ 
portation  made  with  the  railway.  Cement  was  obtained 
by  boat  direct  from  Montreal.  In  order  to  obtain  stone 
it  was  necessary  to  open  a  quarry  on  the  South  Side 
Hill.s,  about  a  quarter  of  a  mile  by  road  from  the  site 
of  the  work.  The  working  face  was  hx-ated  about  600 
ft.  up  the  hillside  and  the  rock  conveyed  to  the  crusher 
plant  at  the  foot.  Fig.  3,  by  a  two-car  gravity-operated 
system  controlled  by  a  brakedrum  half-way  down  the 


slope.  This  plant  consisted  of  two  12x24-in.  crushers, 
one  pulverizer  and  bins  for  .storage.  The  crushed  nn-k 
was  conveyed  to  the  works  by  team.s.  A  .stiff-leg  derrick 
laid  up  .stcK-k  piles  of  sand  and  stone. 

For  pouring  the  head  end  of  the  dock,  a  small  bin  wa.s 
built  for  the  sand  and  .stone  and  a  short  inclined  track 
leading  up  to  the  mixer  at  the  edge  of  the  old  dock.  The 
material  wa.s  hauled  from  the  bin  in  a  car  fitted  with 
measuring  boxes  and  dumped  straight  into  the  mixer  by 
opening  a  gate  in  its  side,  the  empty  car  returning 
to  the  bin  by  gravity,  A  .short  tower  and  spout  were 
u.sed  to  elevate  and  distribute  the  concrete  to  the  work. 

As  soon  as  the  first  72  ft.  of  the  fl(H)r  had  been  com¬ 
pleted,  a  start  was  made  with  the  erection  of  the  main 
concrete  plant.  Fig.  4,  which  had  been  specially  designed 
to  meet  the  peculiar  conditions.  This  plant  consisteii  of 
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two  1-cu.yd.  mixers,  each  with  towers  and  chutes  capable 
of  reaching  all  parts  of  the  work  as  required  for  the 
successive  stages  of  construction.  The  mixers  were 
l<K-ated  on  a  heavy  platform  traveling  on  rails  on  the  new 
dock  floor,  with  the  batch  hoppers  and  material  bunkers 
arranged  above.  The.se  bunkers,  which  had  a  capacity 
for  the  equivalent  of  90  cu.yd.  of  concrete,  were  reached 
from  lK)th  sides  of  the  dock  by  temporary  bridges  which 
were  moved  forward  with  the  mixer  plant  itself. 

The  concrete  throughout  the  main  i)ortion  of  the  work 
was  placed  in  .36-ft.  sections.  As  soon  as  a  section  had 
been  excavated,  the  center  portion  of  the  invert  was 
poured,  leaving  a  haunched  construction  joint  at  the 
base  of  the  side  walls.  Sheet  copper  cutoffs,  12-in.  wide, 
were  placed  in  every  joint  of  invert  and  side  walls.  Both 
mixers  were  often  used  simultaneously  on  this  part  of 
the  work.  The  bases  of  the  side-walls  were  then  poured, 
followed  by  the  walls  altar  by  altar.  The  mixes  used 
were  l:2i:5  in  the  invert  (with  a  certain  amount  of 
1:3:6  in  the  center)  and  the  base  of  the  side  walls,  and 
1:3:6  in  the  walls.  A  l:li:3  concrete  9  in.  thick  was 
used  on  all  faces,  a  temporary  movable  form  being  used 
to  separate  the  two- mixes  when  pouring  the  walls.  At 
the  outer  end,  however,  on  account  of  the  treach¬ 
erous  behavior  of  the  banks  it  became  necessary  to  ex¬ 
cavate  and  concrete  in  short  sections  behind  sheeting. 

A  start  was  made  with  the  concrete  work  July  13, 

1925,  and  the  main  portion  of  the  dock,  including  the 
return  walls  at  the  entrance,  was  completed  by  Feb.  28, 

1926.  The  weather  prior  to  the  end  of  November  was 
particularly  favorable  for  concreting  operations,  but 
after  that  date  it  became  necessary  to  heat  all  materials 
and  take  cold  weather  precautions.  More  trouble  was 
experienced  during  the  winter  months  from  the  vari¬ 
able  character  of  the  weather  than  from  actual  lowness 


was  allowed  to  flood  on  April  26.  The  task  of  removin 
the  cofferdam  was  handled  by  the  two  derricks  used  ii 
the  excavation  work  and  a  steam  dredge.  A  sufficient! 
wide  channel  was  created  in  about  three  weeks  and  oi 
May  19,  1926,  the  S.S.  “Portia,”  one  of  the  goveri; 
ment’s  coastal  boats,  was  successfully  docked. 

As  stated,  William  I.  Bishop  Limited  of  Montre;i 
were  the  engineers  and  contractors  for  the  entire  work 
with  A.  D.  Swan  of  Montreal  as  consulting  engineer. 


Research  on  Higher  Transmission 
Voltages  at  Stanford 

Experimental  W’ork  is  just  beginning  in  tht 
Ryan  high-voltage  laboratory  at  Stanford  Univer 
sity  in  California  where  three  350,000-volt  transform 
ers  make  possible  for  the  first  time  the  artificial  gen 
eration  of  electrical  potentials  up  to  2,100,000  volts. 
With  this  new  equipment  research  is  to  be  carried  on 
under  Dr.  Harris  J.  Ryan  that  is  expected  to  influenci 
materially  the  design  and  perhaps  the  economical  length 
of  high-tension  transmission  lines.  Structural  features  of 
the  new  laboratory  building,  particularly  its  large  doors, 
w'ere  described  in  Engineering  Newn-Record,  Aug.  19. 
1926,  p.  304.  The  following  has  been  taken  from  a 
statement  by  Dr.  Ryan,  outlined  for  Electrical  World. 

All  forms  of  conductors  that  are  thought  suitable  for 
220,000-volt  transmission  will  be  te.sted.  Cables  about 
1  in.  in  diameter  with  hollow  core,  rope  lay,  concentric 
lay  and  other  forms  and  shapes  will  be  tried,  some  of 
which  will  employ  enamel  and  oxide  films  of  various 
sorts.  The  perfection  of  a  150,000-volt  wattmeter  at 
Stanford  has  made  possible  the  measurements  of  ex¬ 
tremely  small  power  lo.sses  that  occur  with  corone. 
insulator  leakage  and  capacitance  to  ground.  With  this 


of  temperature.  High  winds  and  heavy  snowstorms  instrument  los.ses  below  10  kw.  per  mile  will  be  analyzed, 
were  followed  by  rain,  mainly  in  above-zero  weather.  Ba.sed  on  tests  with  a  hollow-core  copper  conductor 

Drainage—  Two  8-in.  pumps  were  u.sed  to  keep  the  H  in.  in  diameter,  under  220,000  volts  and  later  with  a 

excavation  dry  during  the  construction  period  although  similar  conductor  2  in.  in  diameter  for  440,000  volt.s. 

more  pumps  than  this  had  to  be  available.  A  series  of  the  plan  is  to  develop  a  conductor  with  which  tests  will 

sumps  connected  by  a  2-ft.  square  wood  fiume  were  dug  be  made  at  voltages  on  the  order  of  880,000.  These 

along  the  center  of  the  old  dock  ahead  of  the  main  studies  will  be  directed  toward  determining  electrical 

excavation  to  drain  the  water  clear  of  the  work.  The  losses  through  the  air,  over  insulators  and  through 

drainage  pumps  of  the  old  dock  were  used  first  of  all  to  conductivity  to  the  tower  and  to  the  ground  at  voltage.^ 

remove  the  water  from  the  dock  to  the  .sea  and  latterly  above  those  now  in  commercial  use.  This  will  con.stitute 

a  temp<*rary  installation,  consisting  of  two  8-in.  and  one  the  basis  for  the  selection  of  a  group  of  voltages  next 

10-in.  pumps  located  inside  the  cofferdam.  In  order  to  above  tho.se  now  used  commercially  on  which  further 

collect  the  water  percolating  through  the  banks,  it  was  research  can  be  concentrated. 

necessary  to  leave  in  wooden  flumes  under  the  toe  of  the  Ten  cycle  studies  will  now  be  resumed  at  360,000  volts 
side  walls,  temporarily  connecting  them  to  the  center  and  Dr.  Ryan  suggests  that  the  moat  economical  range 
drain  while  pouring  a  section  of  the  invert.  The  last  of  power  transmission  frequencies  will  probably  lie 

sump,  situated  just  inside  the  sill,  was  kept  open  until  between  10  and  60  cycles  for  distances  greater  than 

all  the  concrete  work  had  been  completed  and  the  dock  tho.se  now  covered  with  220,000-volt  lines, 
was  ready  to  be  flooded.  The  concrete  was  placed  Particular  attention  will  be  given  to  high-voltage 
in  three  lifts  up  to  the  pump  room  floor  level  and  the  insulators  with  respect  to  losses  over  insulators.  The 

machinery  set  in  place  during  the  construction  of  the  electrical  characteristics  of  high-voltage  insulators  have 

walls.  Soldered  copper  strips  u.sed  in  all  construction  been  well  established  but  more  information  about  losses 

joints  produced  an  absolutely  watertight  job.  is  needed,  particularly  with  reference  to  (1)  surface 

The  total  quantity  of  concrete  in  the  work  is  34,818  conditions,  (2)  surface  charge  and  (3)  space  charge, 

cu.yd.  and  the  total  excavation  amounted  to  30,300  cu.yd.  A  study  will  be  made  of  electrical  breakdown  value.s 

of  earth  and  23,111  cu.yd.  of  cemented  gravel.  of  tower  clearings  with  insulators  in  different  positions. 

Opening  the  Dock — In  the  meantime  the  erection  of  The  laboratory  and  equipment  exclusive  of  land  rep- 
tfie  cais.son,  which  had  been  fabricated  in  England  and  le.sents  an  investment  of  approximately  $275,000.  The 

.shipped  to  St.  Johns  in  January,  was  proceeding  in  the  six  large  transformers  were  designed  and  donated  by 

cbmpleted  portion  of  the  dock.  By  the  middle  of  April  the  General  Electric  Co.,  while  sums  for  the  building 

it  was  ready  to  be  floated  off  the  ways  and  the  work  on  and  other  equipment  were  raised  largely  by  six  Cali- 

th*‘  pumping  plant  being  sufficiently  advanced  the  dock  fornia  power  companies. 
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In  an  east  and  west  direetion  there  are  four  streets 
across  the  district:  Polk,  Taylor,  12th  and  18th  Sts., 
the  distance  between  the  two  last  bein^  about  J-mile. 
It  is  proposed  to  extend  two  new  streets  eventually,  at 
14th  and  16th  Sts.,  as  shown.  Practically  all  these 
.streets  are  and  will  be  on  viaducts  crossing  the  railroad 
property. 

Railroad  Conditions — The  .street  plan  t^ituation  is 
complicated  by  the  fact  that  practically  the  entire  area 
^  p'HE  IMPORTANT  Chicajro  project  of  straiirhtening  of  the  di.strict,  and  practically  all  the  river  front  prop- 
1  the  river  through  a  busy  section  of  the  city  has  erty,  is  owned  by  a  number  of  railroads  and  is  occupied 
practically  reached  the  construction  stage  after  many  by  main  track.s.  freight  yards,  engine  terminals  and 
years  of  agitation  and  negotiation.  Between  Polk  and  freight  terminals.  To  cut  through  this  proi)erty  with  a' 
IHth  Streets,  a  distance  of  about  5,300  ft.,  the  river  new  and  direct  river  channel  will  entirely  upset  projM'rty 
makes  an  eastward  curve  or  arc  having  a  rise  of  about  lines  and  dislocate  track  layouts. 


Straightening  the  Chicago  River 
Involves  Many  Problems 

Divided  Railway  Property  to  Change  Owners — 
New  Streets  and  Bridges  Will  Relieve 
Traffic — Cost,  $5,000,000 
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865  ft.  This  channel  prevents  the  extension  of  streets 
running  south  from  the  business  district,  so  that  there 
is  increasing  congestion  on  the  present  streets.  The 
total  area  of  land  involved,  between  Polk.  Canal.  18tii 
and  Clark  Sts.,  is  about  260  acres.  At  present  the 
river  bend  comes  within  about  1.50  ft.  of  Clark  St., 
but  the  new  channel  will  be  parallel  with  and  about 
1.015  ft.  from  that  street. 

Street  Condition* — Within  an  east  and  west  width  of 
about  a  mile  at  this  part  of  the  city  there  are  thirteen 
north  and  south  streets,  but  only  five  are  continuous 
thoroughfares,  the  others  being  interrupted  and  blocked 
by  railway  property  occupied  by  tracks  and  other  facil¬ 
ities.  Three  consecutive  thoroughfares  are  Michigan 
Ave.,  Wabash  Ave.,  and  State  St.;  then  come  dead-end 
streets;  Clark  St.  is  the  next  thoroughfare  and  then 
(.’anal  St.  on  the  west  boundary  of  the  district  involved 
and  outside  of  the  congested  business  .section  of  the 
city.  With  the  channel  straightened,  it  is  proposed 
to  open  up  three  more  streets,  by  connecting  present 
dead  ends.  These  are  Dearborn,  Sherman  and  Frank¬ 
lin  Sts.,  as  shown  on  the  plan. 


Planning  a  rearrangement  of  tracks  and  railroad 
facilities  is  not  an  easy  matter  and  is  made  more  diffi¬ 
cult  by  the  necessity  of  providing  for  the  several  new 
street  viaducts  crossing  the  site. 

Successful  Co-operodive  Plan — After  .several  years  of 
protracted  negotiations,  rendered  fruitless  by  the 
impo.ssibility  of  harmonizing  the  conflicting  interests 
and  securing  their  combined  action,  the  mayor  in  1925 
appointed  a  citizens’  committee  composed  of  five  prom¬ 
inent  business  men.  As  a  first  step,  this  committee 
.succeeded  in  getting  the  railroad  authorities  to  appoint 
an  executive  committee  of  high  officials  to  represent 
the  railroads  as  a  whole.  And  this  railroad  committee 
later  appointed  a  joint  committee  of  engineers  repre¬ 
senting  the  railroad.s.  Following  this  came  the  valua¬ 
tion  of  the  lands  concerned,  and  the  railroads  finally 
accepted  a  propo.sed  plan  for  the  transfer  or  inter¬ 
change  of  property,  so  that  no  company  will  have  prop¬ 
erty  on  both  sides  of  the  river,  except  for  two  narrow 
strips  of  right-of-way  extending  east  and  west  across 
the  district  involved. 

The  final  report  of  the  citizens  committee,  accom- 
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panied  by  letters  from  the  railroads  acceptinj?  the  plan, 
with  some  minor  reservations,  was  sent  to  the  city 
council  in  Dec-ember,  1925.  In  July,  1926,  the  council 
passed  an  ordinance  for  the  improvement  as  planned  in 
the  report,  and  requirinjr  the  acceptance  of  the  ordi¬ 
nance  by  all  parties  concerned  by  Oct.  10. 

A  permit  for  the  channel  chan^^e  was  issued  to  the 
city  by  the  War  Department  in  1924,  requiring  that 
work  should  be  commenced  before  the  end  of  1926. 

Comitriiction  Work — As  the  old  chaimel  must  be  kept 
open  for  navigation  until  the  new  channel  is  ready  for 
.service,  the  material  excavated  for  the  latter  will  be 


viaducts,  and  the  rearrangement  of  railway  tracks  a  id 
terminal  facilities.  In  the  construction  of  these  works, 
how-ever,  serious  difficulties  will  be  encountered,  since 
operations  will  be  carried  on  in  restricted  space  and 
under  the  necessity  of  maintaining  river  traiHc 
and  railway  traffic,  the  latter  including  freight  yard  and 
freighthouse  service  as  well  as  train  .service.  One 
exceptional  problem  is  the  bascule  bridge  of  the  .<i. 
Charles  Air  Line,  which  will  be  left  high  and  dry,  us 
main  pier  being  on  the  east  instead  of  the  west  side  of 
the  channel.  Here  it  was  proposed  to  turn  the  bridge 
around  upon  its  pier,  as  described  in  Engineering  New^- 
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carried  out  into  the  lake  and  either  dumped  in  deep  Record  of  Dec.  25,  1919,  p.  1060.  A  similar  plan  was 
water  or  utilized  for  tilling  reclaimed  lands  for  the  new  proposed  for  the  new  Roo.sevelt  Road  bridge,  to  be  built, 
lake-front  park  .system  of  the  South  Parks  Commi.ssion.  As  for  city  bridge.s,  those  at  Polk  St.  and  18th  St.  will 
In  the  latter  ca.se,  the  park  commission  will  pay  for  remain  unaltered.  New’  bascule  bridges  will  be  built 
the  fill.  After  the  old  channel  is  abandoned  and  closed  at  Taylor  St.  and  Roosevelt  Road,  and  eventually  sim- 
by  bulkheads,  it  will  be  filled  with  clean  .sand  dredged  ilar  bridges  for  the  extensions  of  14th  and  16th  Sts. 
from  the  lake  and  pumped  into  place  by  the  dredges.  Tw’o  existing  railroad  bridges  and  two  existing  street 
The  new  channel,  F'ig.  2.  w'ill  be  200  ft.  wide,  with  a-  bridges  are  affected,  apart  from  the  two  additional 
depth  of  26  ft.  of  water  on  a  bottom  w'idth  of  100  ft.,  street  bridges  proposed  by  the  city, 
reducing  to  16  ft.  at  the  sides.  On  each  side  will  be  Cost  and  Vabmtion — Following  the  appointment  of  a 
a  concrete  dock  wall,  built  as  shown  in  F'ig.  2,  with  committee  of  railroad  executive  officers  to  consider  the 
its  top  4  ft.  alM)ve  water  line.  Where  the  new  bulk-  river  .straightening  problem  and  its  effect  upon  rail¬ 
head  line  is  in  what  is  now  solid  ground,  the  wall  will  road  business  and  property,  that  committee  appointed 

be  supported  on  two  rows  of  round  piles,  with  a  row  a  committee  of  railroad  engineers  to  prepare  plans  and 
of  triple-lap  wimmI  .sheetpiling  between  them.  Where  e.stimates  and  to  confer  with  the  engineers  representing 
this  line  comes  within  the  present  channel,  the  sheet-  the  city  and  the  citizens’  committee, 
ing  will  l)e  omitted  but  in  the  front  row  the  piles  will  Estimates  of  cost  and  land  values  as  prepared  by 
be  driven  close  together  to  retain  a  rock  fill.  In  both  engineers  representing  th*  railroads  and  the  city  dif- 

cases,  the  outer  row  of  piles  will  be  tied  back  to  anchor  fered  very  widely,  but  by  getting  the  engineers  to  work 

piles  by  means  of  IJ-in.  rods.  W’here  the  bulkhead  or  together  or  in  co-operation  these  differences  were 
dock  line  is  within  the  present  channel  but  rock  is  too  reduced,  eliminated  or  compromised  until  finally  a  co.st 
near  the  surface  to  admit  of  piling,  the  concrete  dock  and  valuation  were  arrived  at  that  were  acceptable  to 
wall  will  be  built  on  a  rock  filled  timber  crib  26  ft.  both  sides.  It  was  held  that  the  railroads  should  pay 
wide.  The.se  three  forms  of  construction  are  shown  in  amounts  representing  the  increased  values  due  to  gain 
F'ig.  2.  in  area  and  to  transfer  of  land  from  the  west  to  th*- 

The  engineering  design  involved  in  this  extensive  east  side  of  the  channel.  Furthermore,  in  revising 
improvement  is  comparatively  simple.  It  includes  the  property  lines  through  transfer  of  lands  between  th>‘ 
new  river  channel,  dock  walls,  bridges,  streets  and  different  companies,  consideration  was  given  to  th  - 
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tee:  (1)  Coat  of  construction  works  involved;  (2) 

valuation  of  the  original  property,  of  the  reclaimed 
land  of  the  abandoned  channel,  and  of  the  property 
transferred  from  the  west  to  the  east  aide  of  the  chan¬ 
nel;  (3)  ownership  of  land  after  the  improvement, 
including  the  reclaimed  land.  The  co.st  of  opening  new 
streets  and  building  additional  bridges  over  the  new 
channel  was  not  included,  as  these  would  be  required 
even  if  the  channel  was  not  changed. 

To  summarize  the  financial  results,  the  net  construc¬ 
tion  cost  was  figured  at  $4,893,176.  The  river  straight¬ 
ening  fund  will  receive  $7,500,980  from  five  railways, 
representing  the  value  of  the  additional  land  they  will 
gain.  From  this  fund  $4,297,750  will  be  paid  as  com¬ 
pensation  for  land  taken.  The  remaining  sum  of 
$3,203,230  will  be  available  for  the  construction  cost 
of  $4,893,176,  leaving  $1,689,946  to  be  supplied  by  the 
city  towards  this  cost.  These  figures  are  general  and 
are  subject  to  modification.  .4  summary  of  the  valua¬ 
tion  and  cost  figures  is  given  in  the  accompanying  table. 

Engineers — On  behalf  of  the  city,  the  river  straight¬ 
ening  problem  was  handled  by  E.  J.  Noonan,  consulting 
engineer  for  the  council  committee  on  railway 
terminals  and  for  the  citizens’  committee;  Hugh  E. 
Young,  engineer  for  the  Chicago  Plan  Commission,  and 
John  Ericson,  city  engineer,  and  C.  D.  Hill,  engineer 
of  the  Board  of  Local  Improvements.  For  the  rail¬ 
ways,  E.  H.  Lee,  chief  engineer  of  the  Chicago  & 
Western  Indiana  R.R.  was  chairman  of  the  board  of 
railway  engineers  appointed  to  deal  with  the  project 
for  the  railway  interests  as  a  whole,  and  acting  for 
the  joint  committee  of  railway  executives.  In  general, 
the  city  was  represented  by  A.  A.  Sprague,  commis¬ 
sioner  of  public  works,  and  by  Silas  Strawn,  lawyer. 


installed,  and  .some  test  runs  had  been  made.  At  the 
approach  of  the  hurricane  a  clean  sheet  could  not  Ik* 
found,  and  the  test  sheet  was  therefore  used;  the  re¬ 
production  is  copied  from  the  lower  part  of  this  sheet. 
The  register  was  started  at  8:45  p.m.,  Friday,  Sept.  17, 
and  continued  in  operation  until  8;  12  Saturday  morn¬ 
ing,  Sept.  18,  when  the  anemometer  blew  away.  Be¬ 
cause  of  .some  defect  in  the  connections  of  the  direction- 
lecording  circuit,  no  record  of  wind  direction  was  ob¬ 
tained,  but  presumably  it  was  northeast  during  the 
night,  continuing  until  atxiut  six  in  the  morning,  and 
later  was  ea.st  or  southeast.  The  hospital  is  located  in 
the  extreme  northern  part  of  Miami  Beach,  a  little  over 
six  miles  northea.st  by  north  from  the  Miami  weather 
station,  in  the  itostoffice. 

No  lull  such  as  was  observed  in  Miami  was  noticed 
at  the  beach  station.  At  6:25  a.m.  the  wind  fell  to  78 
miles  an  hour,  from  a  rate  of  108  miles  per  hour  which 
had  prevailed  only  a  few  minutes  before,  but  the  velocity 
soon  increased  again,  and  reached  a  maximum  at  7 :30 
am.,  amounting  to  128  miles  i)er  hour.  At  8:12  a.m., 
when  the  anemometer  blew  away,  it  was  recording  a 
velocity  of  120  miles  per  hour.  , 

Virginia’s  New  Through  Route  Highway 

Virginia  on  Nov.  17  will  celebrate  the  opening  of  the 
.state’s  first  completed  hard-surfaced  through  .state  high¬ 
way,  leading  from  the  Virginia  line  at  Martinsburg, 
West  Virginia,  south  for  more  than  .500  miles  to  Cum¬ 
berland  Gap.  The  celebration  will  take  place  at 
Christiansburg,  Va.  Northern  and  .southern  .states 
whose  highway  systems  will  be  united  by  the  completion 
of  this  road  will  be  represented  by  their  governors. 
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STn.MGHTK.NI.V<!  THK  GHHW*',!)  UIVKU 
A — Land  Vnlurs 

I  I’rrornt  total  value  of  laiula ;  ( 4 1  4  acri-») .  . 

1  Value  of  land  for  new  channel . $f,4>0,300 

j  Vaiueof  land  between  old  and  new  channel .  4.681,000 

4  Iticreaied  value  of  No.  3  by  33  per  cent  due  to  trana- 

fer  to  east  aide .  1,560,300 

j  \  alue  of  land  reclaimed  (old  channel) .  6,341,000 

•i  New  total  value  of  land  (item  I  minua  2,  {>lus  4  and  5)  . 

7  italanee  available  for  oonatrurtion . 

— ("'onatruction  Coat  Eatimatc  Drittinal 

I  ('oiiatructinanewandfillinKiiMehunncI .  $3,363,160 


2  Tworailroadbridaeaoverriver .  825,000 

)  lUarranitement  of  railway  facilitice .  952, 964 


4  .'N'wera,  water  maina.  etc .  . 

5  Hiiildingaand  miacellanfM>iw  faeilitiea . 

5  (  haiiKeain  railway  gradee  for  new  bridgee. 
7  I’miarty  daniagea . 


70.000 

»50.000 

1,097.470 


$14,765,070 

$4,451,000 

Modified 

$3,238,880 

725,000 

899,296 

70.000 

460.000 


Total . .  $6,958,624 

S.  Interest  during  conatruction .  626.276 

<>  (.'redit  for  Riling  in  park . 


Net  grand  total. 


$7,584,900  $5,168,176 


future  economic  situation  of  the  railways  as  a  whole,  in 
atldition  to  their  existing  rights.  For  the  land  values, 
each  lot  or  parcel  was  appraised,  by  a  valuator  appointed 
Ijy  the  citizens’  committee. 

I'hree  main  points  were  considered  by  this  commit- 


chairman  of  the  citizens'  committee.  The  railways  were 
represented  by  J.  E.  Gorman,  president  of  the  (Chicago, 
R(x;k  Island  &  Pacific  Ry.,  as  chairman  of  the  joint  com¬ 
mittee  of  railway  executives.  It  is  expected  that  the 
first  contracts  will  be  let  and  work  begun  before  the 
end  of  1926. 


Hurricane  Wind  Record  Taken  at 
Miami  Reach,  Fla. 


No  .satisfactory  wind  record  in  the  Florida  hurricane 
of  Sept.  18  was  obtained  at  the  Weather  Bureau 
Station  at  Miami,  as  reported  in  Engineering  News- 
Record  of  Oct.  7.  p.  586.  But  an  anemometer  at  Alli.son 
Hospital,  on  Miami  Beach,  three  or  four  miles  farther 
east,  recorded  the  hurricane  velocities  during  the  larger 
part  of  the  storm.  .4  copy  of  the  chart  is  here  repro¬ 
duced,  through  the  courtesy  of  the  U.  S.  Weather  Bu¬ 
reau,  which  received  the  original  of  the  chart  from 
Dr.  Scott  R.  Edwards,  suiK'rintendent  of  the  hospital. 
The  anemometer  and  regi.ster  had  only  recently  been 
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Structures  on  a  Texas  Water  Service  District 

C'ity  Supply  and  Irrif^tion  System  at  Wichita  Falls — Numerous  Combination  Drops,  Culverts  and 
Spillways — Concrete  Spillway  in  Earth  Dam — Concrete  Siphon  and  Flume 


By  J.  L.  IXM'HRifKJp: 

('oiisiiltiiiK  Kn>rinf«T,  Oalla.s,  IVxas 


The  irrigation  and  domestic  water  supply 
project  of  Wichita  County  Water  Improvement 
District  No.  1,  completed  in  1925,  was  built  pri¬ 
marily  for  the  water  supply  of  the  city  of  Wichita 
Falls,  Texas,  but  it  provides  sufficient  water  to  irrijfate 
about  100,000  acres  of  land  alont;  the  Wichita  River  and 


canals  are  designed  for  a  duty  of  100  acres  of  land  pt 
.second-foot  at  the  headgates,  for  which  an  averap- 
annual  rainfall  of  29  in.  will  be  sufficient.  In  the  di- 
tribution  of  water  to  the  water  users,  the  rotatior. 
method  is  used  and  the  small  laterals  are  designed  in 
deliver  5  sec.-ft.  to  each  40-acre  tract  every  ten  da>> 
Lake  Wichita,  the  source  of  the  present  water  suppl,\ 
for  Wichita  Falls,  wuil  be  filled  from  the  South  Sidt 
canal  during  the  non-irrigating  season. 

Ordinarily,  all  canals  and  levees  have  inside  slope;- 
of  1  on  2  and  outside  slopes  of  1  on  1  J  for  the  levees, 

I*  3  "'"--’I . 
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FIG.  1— Sl’IU.WAY  AND  HEAEMJATES: 

W'lrmTA  FAI.I.,S  1>A.M 

Crest  of  concrete  .<(pillwny  in  center.  Earth  dam  curving 
away  at  the  left.  Canal  headgates  at  right. 

Holliday  Creek.  About  80,000  acres  are  under  irriga¬ 
tion  at  this  time.  This  project  was  described  in 
Engiiwering  News-Record,  June  21,  1923,  p.  1080,  and 
its  diversion  and  storage  dams,  June  28  and  Dec.  20, 
1923,  pp.  1118  and  1004.  The  present  article  deals 
mainly  with  the  distribution  .system,  which  includes  the 
South  Side,  North  Side  and  Holliday  main  canals,  with 
the  smaller  canals  or  laterals  for  distribution.  The 
Holliday  canal,  however,  is  not  yet  built,  and  a  separate 
district  may  be  organized  to  finance  it.  A  view  and 
general  plan  of  the  diversion  dam  and  headworks  are 
given  in  Figs.  1  and  2. 

It  is  believed  that  the  duty  of  water  for  crops  will 
not  average  more  than  18  in.  per  year.  The  main 
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with  no  berm  between  the  canal  and  levee.  The  width 
of  levee  crown  and  the  depth  and  width  of  canals  vary 
w’ith  the  size  and  slope  of  the  canals.  The  maximum 
velocity  adopted  for  water  is  2.6  ft.  per  second,  but 
usually  the  velocity  was  computed  as  2.5  ft.;  in  som** 
of  the  small  laterals  it  is  as  low  as  1  ft.  per  second, 
when  the  difference  in  elevation  and  general  slope  of 
the  land  was  not  sufficient  to  irrigate  the  lands  properly. 

South  Side  Caml — This  canal,  33  miles  long,  extends 
from  the  diversion  dam  to  Call  Field,  near  Wichita 
Falls.  Its  capacity  is  1,000  sec.-ft,  from  the  headgates 
to  Mile  15,  the  junction  with  the  North  Side  canal; 
500  sec.-ft.  to  Mile  18,  the  junction  with  the  Holliday 
canal,  and  125  to  75  sec.-ft.  to  the  end. 
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FIG.  2— I'EAN  OK  1>AM  AND  HE.VDWORKS 
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The  canal  headifate  works  at  the  diversion  dam  are  structure.  The  radial  (rates  in  both  the  check  and  head- 

built  of  reinforced  concrete  as  a  part  of  the  dam  spill-  ttates  are  built  one  foot  below  hifrh  water  line,  in  order 

way  structure,  and  are  located  in  a  saddle  about  50  ft.  that  they  may  act  as  spillways  for  the  South  Side 

from  the  south  end  of  the  dam.  As  shown  in  Fig.  3,  canal  above  the  structures,  and  prevent  the  canal  from 

there  are  twelve  cast-iron  gates  5x8J  ft.,  operated  with  overflowing' the  levees. 

a  rack  and  pinion  lift,  to  pass  the  water  into  the  South  North  Side  CatuU — This  canal,  29  miles  long,  extends 
Side  canal.  Radial  gates  are  used  in  combination  with  from  its  junction  with  the  South  Side  canal,  across  the 

dashboards  and  metal  gates  for  canal  checks.  The  main  Wichita  River  and  along  the  foot  of  the  hills  north  of 
canal  culverts  are  built  of  reinforced  concrete.  For  the 
headgates  of  the  laterals,  there  are  reinforced-concrete 
headwalls  with  vitrified  clay  pipe  laid  through  the 
levees  and  fitted  with  metal  gates.  Ordinary  highway 
and  farm  bridges  have  concrete  piers  with  timber 
superstructure,  but  the  major  highway  bridges  are  of 
reinforced-concrete  slab  design.  Where  bridge  piers 
were  placed  in  the  canal,  the  canal  section  is  widened 
slightly  for  uniform  capacity. 

At  two  points  on  this  canal  there  is  a  combination 
triple-box  culvert,  wasteway  and  spillway.  One  of  these 
is  .shown  in  Fig.  4.  The  spillway  aonsists  of  a  tower 
in  the  center  of  the  canal,  with  overpour  through  a 
well  into  the  triple  8xl0-ft.  box  culvert  below.  One 
4x5-ft.  wasteway  gate  is  installed  on  each  side  of  the 
well,  for  draining  the  canal  when  desired.  A  small 
footbridge  leads  from  the  levee  to  the  top  of  the  tower. 

High  fills  were  built  across  the  valley  at  each  of  these 
structures,  averaging  8  ft.  below  the  bottom  of  the 
canal.  The  material  in  these  fills  consists  of  good  clay, 
and  was  placed  in  12-in.  layers  rolled  with  a  10-ton 
road  roller.  A  wasteway  built  in  combination  with  a 
c  ulvert  at  Mile  18  consists  of  two  4x4-ft.  metal  gates 
built  into  a  box  on  top  of  the  double  4x4-ft.  box  culvert, 
through  which  to  drain  the  water  from  the  canal  into 
the  culvert. 

A  combination  check  and  headgate  and  spillway 
structure  at  the  junction  of  the  South  Side  and  North 
Side  canals  is  of  reinforced  concrete,  with  radial  gates 
in  combination  with  metal  gates  for  check  and  head- 
gates.  Small  lateral  headgates  with  metal  gates  are 
placed  in  the  walls  of  the  structure  above  the  check  and 
headgates,  the  water  being  carried  through  the  levees  in 
vitrified  clay  pipe  to  small  laterals  on  each  side  of  the 
North  Side  canal.  There  is  a  4-ft.  drop  into  the  North 
Side  canal,  built  in  combination  with  the  headgate 


/D'PoOKtKX!)'  >1  K - IS 


'fie  Highwcey  guard 


Notch  fbr.i.  -' 
flashboarok 


Culvert 


Normal 

canal 

section 


'Normal 
1  canal 

section 


f<  19-7 
Soction  A-A 


5  laftral 


troach 


Double 
■  barrel 
culvert 


FIG.  5— COMBINATION  PROP  ANt>  CULVERT 


t 


t 


Fijr.  5.  is  a  combination  drop,  road  siphon,  check  aii;' 
lateral  head}?ate.  Metal  head^ates  are  put  in  the  walls 
of  the  structure,  where  required,  above  the  checks,  the 
lateral  bein^;  carried  through  the  levees  in  concivie 
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the  river  to  the  Wichita-Clay  county  line.  Its  capacity 
l>eKins  at  .lOO  sec.-ft.  and  reduces  to  90  sec.-ft.  at  the 
lower  end.  Combination  .structures  are  frequent  on 
this  canal;  drops,  checks,  road  siphons,  lateral  head- 
gates  and  drainage  .structures  being  combined  into  a 
single  structure  w’here  possible.  An  example,  shown  in 
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pipe.  ^Flashboard  checks  are  provided  at  the  upp*  r 
ends  of  all  such  structures.  Below  the  check,  drops 
are  placed  into  box  road  siphons.  The  entrance  to  the 
siphon  is  sufficiently  large  to  allow  for  the  fall,  and 
there  is  enough  head  after  the  fall  to  secure  the  desired 
velocity  through  the  siphon.  Several  of  the  road 
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siphons  were  built  low  enouKh  to  pass  surface  drainatre 
)  ver  the  barrel,  and  thereby  avoid  culverts  and  lonjr 
,  iitfall  ditches. 

Siphon  a-nd  Fliimt — The  Wichita  River  is  crossed 
with  a  reinforced-concrete  siphon  80  in.  in  diameter 
anti  825  ft.  long,  with  a  ma.ximum  head  of  45  ft.  The 
top  of  the  barrel  in  the  river  section  is  about  8  ft.  below 
low-water  level.  At  full  capacity,  the  velocity  through 
the  siphon  is  8  ft.  per  .second.  A  10-in.  blow-off  valve 
is  provided  in  the  river  channel.  This  siphon,  Fig.  6, 
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is  of  octagonal  section  on  the  outside,  built  in  four 
sections  for  the  bottom,  sides  and  top. 

■At  the  Buffalo  Creek  crossing,  a  reinforced-concrete 
flume  is  built.  Fig.  7,  consisting  of  an  8x4i-ft.  trough 
on  reinforced-concrete  piers  and  headwalls.  Wing  walls 
at  each  end  tie  the  .structure  into  the  high  fill 
approaches.  At  these  headwalls  the  embankment  was 
puddled  and  6-in.  tile  drains  were  placed  on  the  foot¬ 
ings  to  carry  away  seepage  water.  The  canal  section 
is  paved  for  a  distance  of  45  ft.  from  the  headw’alls 
at  each  end  of  the  flume.  Rating  boxes  are  built  in  the 
sides  of  the  flume.  This  flume,  240  ft.  long,  has  three 
20-ft.  spans  at  the  creek,  flanked  on  each  side  by  five 
15-ft.  spans.  Its  floor  is  about  10  ft.  above  the  bed  of 
the  creek  and  4  ft.  above  the  land  on  each  side. 

A  typical  wasteway  consists  of  concrete  headwalls 
with  a  2Jx4-ft.  metal  gate.  The  water  is  carried 
through  the  levee  and  to  the  bottom  of  the  stream 
through  a  concrete  pipe.  Another  wasteway  and  spill¬ 
way  is  made  by  lowering  the  levee  to  the  high-water 
line  an^  constructing  concrete  walls  at  each  end  and  a 
concrete  drop  to  the  creek  bed.  A  sluiceway  is  provided 
through  the  levee  with  a  3-ft.  wooden  gate  for  wasteway. 

Diiitribution  System — There  are  about  125  miles  of 
small  lateral  ditches,  of  capacity  ranging  from  70  to 
5  .sec.-ft.,  the  size  depending  upon  the  amount  of  land 
to  be  served.  Creosoted  wooden  bridges  are  used  fo»* 
farm  and  highway  overcrossings.  Concrete  pipe  siphons 
for  undercrossings,  with  concrete  headwalls  and  a 
tlashboard  check  at  the  upper  end,  are  placed  usually 
below  the  road  ditches,  in  order  that  surface  drainage 
may  pass  over  the  liarrel.  Concrete  pipe  with  concrete 
headwalls  is  used  for  the  smaller  culverts. 

Headgates,  checks,  wasteways  and  delivery  gates  for 


the  laterals  are  of  creosoted  lumber,  equipped  with 
wooden  gates  and  tlashboards.  Drops  are  of  reinforced 
concrete,  but  where  only  about  1  ft.  drop  is  rt*quireii. 
the  ordinary  check  is  substituted,  placing  the  floor  at 
the  same  elevation  as  the  bottom  of  the  canal  bidow  the 
drop,  and  nailing  two  6-in.  tlashboards  in  place.  There 
are  several  metal  flumes  constructed  ujKm  creosoted 
lumber  substructure  and  concrete  foundations,  and 
having  concrete  portals  at  the  ends. 

Dii'ffsitin  Darn  SpiUuHiy — In  the  earth-fill  diversion 
dam,  the  spillway  is  at  the  south  end.  against  the  hill. 
A  gravity  type  dam  forms  the  crest  of  the  spillway. 
Fig.  8.  which,  with  a  concrete  paved  slopt>.  leads  into  a 
deep  pool,  the  bottom  of  which  is  16  ft.  below  the  river 
channel  and  .51  ft.  lielow  the  spillway  crest. 

This  spillway  is  .‘108  ft.  long,  has  19  ft.  of  freeboard, 
and  rests  on  a  soft  shale  foundation.  It  varies  in 
height  from  11  to  33  ft.  and  is  protected  by  a  cutoff 
wall  on  the  up.stream  side,  10  to  20  ft.  in  depth.  A 
concrete  slab  4  ft.  thick  is  laid  on  the  shale  with  a  1  on 
1  slope  from  the  toe  of  the  dam  proper  to  the  bottom 
of  the  pool,  and  extending  horizontally  a  distance  of 
45  ft.,  ending  in  a  cutoff  wall  10  ft.  deep  in  hard  .shale. 

With  the  spillway  placed  on  the  side  of  the  hill 
instead  of  across  the  channel  it  was  necessary  to 
excavate  extensive  inlet  and  outlet  approaches.  The 
inlet  channel  was  excavated  to  a  depth  of  10  ft.  below 
crest  of  spillway  and  1  ft.  below  the  floor  of  the  head- 
gates.  Under  the  slab  and  pool  paving  are  6-in.  tile 
drains  10  ft.  c.  to  c.  Two  48-in.  circular  gate  valves 
are  placed  4  ft.  above  the  channel  level  in  the  main 
section  of  the  spillway  to  carry  the  normal  flow  of  the 
stream.  These  are  operated  from  a  tunnel  which  passes 
through  the  full  length  of  the  gravity  .section. 

Engineers  and  Contro'ctors — R.  A.  Thompson  was 
chief  engineer  of  the  District;  O.  N.  Floyd,  assi.stant 
chief  engineer;  P.  A.  Welty,  locating  and  resident 
engineer  for  the  canal  system;  T.  C.  SWiuler,  resident 
engineer  for  the  diversion  dam.  The  writer  was  office 
engineer.  The  Morgan  Engineering  Co.,  Memphis, 
Tenn.,  was  consulting  engineer,  and  the  (Callahan  Con¬ 
struction  Co.,  Dallas,  Texas,  had  the  general  contract. 

Decision  Against  Non-Registered  Architects 

Practicing  under  the  title  of  arc-hitect  but  without  a 
license  has  been  held  by  a  Detroit  court  to  be  a  viola¬ 
tion  of  state  law.  The  ca.se  was  instituted  through  the 
prosecuting  attorney's  office  by  the  Michigan  Society  of 
Architects.  The  defendant  pleaded  that  he  had  made 
application  to  take  the  state  examination,  but  had  not 
received  notification  of  the  time  it  was  to  be  held. 
The  judge  withheld  his  decision  pending  the  defendant’s 
taking  the  examination;  the  defendant  failed  to  pass 
after  which  the  judge  found  him  guilty.  The  penalty 
according  to  law  is  a  fine  of  not  to  exceed  $100  as  well 
as  a  jail  sentence.  In  this  case  sentence  was  suspended 
since  it  was  the  first  tried  under  the  act  and  had  for 
its  purpose  the  establishment  of  a  precedent  for  future 
cases.  The  Michigan  Society  of  Architects  for  some 
time  has  been  collecting  photographic  and  documentary 
evidence  covering  practically  every  violation.  Attorneys 
have  been  employed  to  take  up  the  cases  one  by  one 
until  the  situation  has  been  remedied.  Lancelot  Sukert 
is  chairman  of  the  committee  on  registration  and  prose¬ 
cution,  also  a  member  of  a  similar  committee  of  the 
Detroit  chapter,  American  Institute  of  Architects. 
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Hurricane  Effects  on  Buildintrs  at 
Hollywood,  Florida 

Construction  Weaknesses  Evident  Here  on  Minor 
Structures — Roof  and  Wall  Failures  Due 
to  Lack  of  Anchoring 

By  Gkoroe  M.  Bekrbower 

Arcliilcct.  Hollywood.  Florida 

IMMEDIATELY  after  the  destructive  hurricane  of 
Sept.  18.  the  writer  wa.s  appointed  to  make  a  survey 
of  the  structural  condition  of  dama}?ed  buildings  in  the 
two  sections  of  Hollywood.  They  included  the  busine.ss 
zone  and  the  be.st  quarter  of  the  residential  zone.  This 
work  yielded  a  number  of  valuable  conclusions,  which 
should  be  of  interest  to  all  who  plan  and  construct 
buildings.  The  mo.st  general  conclusion  is  that  the 
damage  cannot  be  explained  simply  by  a.scribing  it  to 
force  of  the  elements,  since  weak  construction  played  a 
very  obvious  part  in  the  total.  The  wind  pressure  found 
weak  points  of  mo.st  diversified  kind,  presenting  a 
number  of  valuable  lessons. 

Roofing  Weaknesses — Roofing  of  every  kind  suffered 
damage.  Hollywood  had  many  Spanish  tile  roofs  and 
these  suffered  only  little  damage  where  they  were  prop¬ 
erly  cemented;  but  where  they  were  left  with  openings 
for  the  wind  to  get  under  the  effect  was  to  make  the 
destruction  extensive.  “Built-up”  roofs  were  generally 
of  only  three  or  four-ply  thickness,  and  in  many  cases 
were  merely  nailed.  The  nails,  of  course,  held  the 
felt  only  under  the  head  of  the  nail,  and  little  wind 
pressure  under  the  felt  was  needed  to  tear  the  roofing 
around  the  nail.  Other  roofs  of  this  type  relied  upon 
tar  to  cement  the  felt  to  the  roof  boards,  but  much  of 
this  roofing  appears  to  have  been  put  on  damp  boards, 
or  the  tar  became  cold  before  the  felt  was  applied,  and 
the'  bond  was  weak.  In  no  case  was  the  felt  loaded  with 
gravel,  which  would  .serve  to  hold  its  full  area  in  con¬ 
tact  with  the  roof  boards.  Thus,  the  roof  covering  as 
{'  whole  was  verj'  w’eak,  and  was  bound  to  go  as  soon  as 
the  wind  obtained  entrance  under  the  edges.  Many 
of  the  roofs  had  no  parapet  at  the  rear,  and  the  felt 
ended  flush  with  the  roof  boards,  depending  upon  the 
tar  cement  to  make  the  edge  airtight;  this  it  failed  to 
do.  At  the  parapets,  there  being  no  need  in  southern 
Florida’s  climate  to  provide  against  snow,  the  edge  of 
the  roofing  was  turned  up  only  a  short  distance  and  w'as 
pasted  to  the  parapet  instead  of  being  built  into  the 
walls  or  having  copper  cap  fla.shing  built  in.  These 
details  invited  entrance  of  the  wind. 

In  Hollywood,  wood  .shingles  were  prohibited  because 
of  fire  risk.  Nearly  all  pitched  roofs  were  covered  with 
one  of  the  various  kinds  of  crushed  slate  surface,  “strip 
shingles”  or  roll  felt.  The  strip  shingles  were  most 
commonly  torn  off.  The  roll  felt  was  cemented  at  all 
edges  of  the  roof,  flush  with  the  edges  of  the  sheathing, 
and  in  the  courses  w'as  nailed  at  the  upper  edge  and 
held  at  the  lower  edge  by  cementing  on  top  of  the  cour.se 
bt‘low.  The  material  had  no  plain  margin  (.strip  along 
the  edge  with  stone  omitted,  to  provide  for  bonding 
with  the  next  course)  and  the  crushed  slate  from  the 
top  surface  of  the  lower  w'idth  in  many  ca.ses  was  found 
to  be  stuck  to  the  cement-coating  under  side  of  the  up¬ 
per  strip.  This  w'ould  seem  to  indicate  that  better  bond 
would  have  been  obtained  with  plain  margins  or  else 


that  the  cement  w’as  not  hot  enough  or  wa.s  not  i  M-d 
liberally  enough.  The  weakne.ss  of  the  cement  boin.  at 
this  point  is  further  showm  by  the  fact  that  in  no  (ase 
did  the  detached  pieces  of  nxifing  show  jiortions  of  iwo 
w'idths  still  cemented  together. 

With  regard  to  observations  of  this  kind,  it  should  l)v 
remarked  that  the  Sept.  18  hurricane  undoubtedly  jiio- 
duced  an  unusually  high  wind  pressure,  but  the  pres.-mv 
can  hardly  be  considered  so  greatly  in  excess  of  that 
which  other  sections  of  the  country  may  experience  as 
to  make  the  conclusions  inapplicable  in  other  ae<*ti<)ns 
even  where  storms  are  of  different  type. 

Walls — With  respect  to  wall  construction,  one  of  the 
worst  examples  was  presented  in  the  Professional  Build¬ 
ing.  This  structure  was  about  120  ft.  long,  three  stories 
high,  fitted  with  a  high  parapet.  The  .structure  is  a 
reinforced  skeleton  with  concrete  block  curtain  walls. 
Columns  and  lintels,  as  well  as  curtain  walls,  were  only 
8  in.  thick,  from  the  foundation  up,  and  the  entire  we,st 
side,  w’hich  fell,  showed  no  legitimate  wall  anchor.  The 
wind  that  wrecked  this  building  came  from  the  ea.sf, 
and  the  east  wall  was  held  by  the  wind  against  many 
w’ell-braced  wooden  partitions;  but  the  west  wall,  hav¬ 
ing  no  wind  to  hold  it  in  place,  was  blown  down,  the 
larger  part  of  it  falling  all  the  way  to  the  foundations. 

In  general,  it  may  be  said  that  in  no  case  where  a 
wall  was  wrecked  could  any  wall  anchors  be  discovered. 
Contractors  said  that  dealers  did  not  carry  them  in 
stock,  and  there  were  no  blacksmiths  to  make  them. 

A  very  bad  case  of  destruction  in  the  residential  zone 
was  that  of  the  Methodist  Church.  The  rear  part  of 
this  structure,  containing  large  rooms  for  social  fuiu- 
tions,  and  mo.st  of  the  front  ve.stibulea  stood  throughout 
the  storm,  showing  the  same  degree  of  resistance  as 
did  the  properly  constructed  residences  in  the  vicinity. 
But  the  sidewalls  of  the  church  both  fell  to  the  south, 
and  in  fact  this  occurred  before  the  storm  had  done 
any  other  damage  of  consequence.  These  walls  were  of 
reinforced  concrete  skeleton  construction  with  inter¬ 
locking  terra  cotta  tile  curtain  walls.  The  columns  were 
14  in.  thick  and  about  30  ft.  high.  Adequate  buttre.s.ses 
would  undoubtedly  have  saved  these  walls. 

The  roof  trusses  of  this  church  spanned  from  column 
to  column,  but  were  not  held  down  by  anchors.  Purlins 
were  attached  to  the  trusses  with  from  two  to  four 
8d.  nails  each.  The  inevitable  result  was  that  when  the 
wind  pressure  exceeded  the  attraction  of  gravitation 
the  entire  roof,  framing  and  all,  flew'  far  away. 

Many  apartment  garages  existed  in  the  zone  examined 
by  the  writer.  Not  one  of  these  stood.  The  structures 
w’ere  of  hollow  tile,  concrete  block,  or  stucco  on  wood, 
but  having  only  three  sides  in  the  low'er  story,  and  no 
lateral  "bracing,  they  collapsed  under  wind  pressure. 

Flimsy  construction  was  also  apparent  in  large  extent 
in  dwelling-house  construction.  Many  dwellings  were 
built  of  wood  frame  covered  with  .stucco  on  steel  fabric 
with  paper  woven  in.  Unless  the  frame  had  adequate 
bracing,  there  was  neither  rigidity  nor  weight  in  the 
structure.  Clapboarded  houses  w’ere  also  weak;  sheath¬ 
ing  was  seldom  used,  and  the  many  large  openings  pro¬ 
vided  for  air  circulation  gave  little  chance  for  bracing. 

The  possibility  of  destructive  winds  may  be  said  to 
exi.st  everywhere  in  the  country,  not  merely  in  southern 
Florida.  Accordingly,  the  le8.sons  learned  from  the 
Florida  storm  effects  should  serve  as  a  warning  to 
builders  regardless  of  their  geographical  location. 
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.November  4,  1926 

Tropical  Hurricane  on  Oct.  20  Hits  Western  Cuba 

Tw(t-I>ay  Advance  Warning  Given — Aerometers  Blow  Away  After  Recording  96-Mile  Wind — Sugar  Cane 
Damaged — Harbor  of  Havana  Suffers  Heavily — W'ater  Supply  C’ut  Off  by  Break  in  Aqueduct 

By  I.  W.  McConnell  and  A.  .1.  Ham  mond 

Vi«  e-Pr*-sli1**nt,  DwiKht  I*.  Kobin-xon  A  ('o..  Itu-..  •'bicf  Kfitiiu-.  i .  Xl.  llon-Stiiart  Co.. 

New  York  City  riii.  111. 


\The  following  article  is  sent  by  the  authors  from 
Haroiia,  where  they  have  gone  in  the  interests  of  their 
iTsiurtive  companies  who,  with  others,  have  put  in  n 
bid  on  Cuba’s  projected  extenswe  public-works 
_  roiiKim. — Editor.  ) 

The  western  portion  of  Cuba  was  greatly  damaged 
(»n  Oct.  20  by  a  tropical  hurricane  which  originated 
in  the  Caribbean  Sea  nearly  1,000  miles  south- 
we.st  of  Cuba  and  continued  its  destructive  course  north¬ 
eastward  until  it  was  dissipated  along  the  northerly 
margin  of  the  Gulf  Stream  in  the  latitude  of  northern 
Florida. 

The  hurricane  was  announced  as  forming  as  early  as 
the  morning  of  Oct.  18,  the  Weather  Bureau  at  Washing¬ 
ton  and  the  National  Observatory  in  Cuba  stating  it  was 
gathering  force  and  would  probably  travel  toward  Cuba. 
On  Oct.  19  the  warnings  were  definitely  given  for 
Havana  and  western  Cuba.  Storm  signals  were  dis¬ 
played  along  the  coa.st  and  information  given  that  the 
blow  would  begin  after  midnight  on  the  19th.  Dwellers 
in  Havana  began  active  preparation  on  the  19th  and 
by  midnight  the  town  was  fairly  well  closed  up. 

The  afternoon  of  the  19th  up  until  midnight  was  rainy 
w  ith  a  .steady  increase  in  precipitation  and  wind  velocity 
until  after  2  a.m.  of  the  morning  of  the  20th.  Some¬ 
time  between  2  and  5  a.m,  the  wind  rose  to  velocities 
ol  hurricane  proportions.  In  this  period  the  wind  was 
from  the  east.  After  five  o’clock  the  wind  shifted  to 
the  northward.  After  10  a.m.  there  came  a  sudden 
shift  to  north  and  northwest.  Its  greatest  strength  came 
between  10  and  11  a.m.  although  an  immense  amount 
ot  destruction  had  occurred  before  9  a.m.  There  were 
no  electrical  di.sturbances,  but  the  rain  fell  in  torrents, 
was  picked  up  and  thrown  with  violence  before  the 
wind,  cutting  off  all  view'  of  objects  farther  away  than 
a  few  yards.  The  cx:ean  was  whipped  into  enormous 
wave.s  which  rolled  over  the  sea  wall  and  converted  the 
Icwer  streets  of  the  city  into  canals  of  surging  water. 

Of  Usual  Cyclonic  Type — From  subsequent  observa¬ 
tion  of  the  effects  of  the  storm  it  is  apparent  that  it  was 
of  the  usual  cyclonic  type  and  that  the  center  traveled 
northeastward  in  a  path  south  and  east  of  Havana.  In 
the  vicinity  of  Havana  and  to  the  westward  trees  were 
laid  down  to  the  west  and  south.  At  Guines,  which  is 
about  30  miles  southea.st  of  Havana  trees  were  laid 
down  to  the  north  and  east.  The  observed  direction  of 
the  wind  during  the  storm  and  the  jjosition  of  trees 
blown  down  indicate  that  the  northwest  quadrant  of  the 
storm  and  a  portion  of  the  southwest  quadrant  passed 
e  ver  Havana,  that  the  center  passed  within  15  miles  of 
Havana  to  the  southeastward. 

The  aerometers  at  the  National  Observatory  blew 
away  when  the  wind  reached  96  miles  per  hour,  and 
before  the  heaviest  blow  occurred  after  10  a.m.  By 
?  p.m.  the  wind  had  receded  to  gusty  squalls  with 


showers  of  rain.  At  9  p.m.  the  moon  was  shining  in  a 
practically  clear  sky. 

Destruction  Ceueral  —  Immediately  following  the 
storm  the  streets  and  roads  presented  an  appearance  of 
great  destruction.  Nearly  every  tree  in  the  parks  and 
shaded  avenues  had  l)een  laid  down  and  in  many  case.s 
uprooted.  Walks  and  .streets  were  badly  blocked  by 
trees  and  the  debris  from  damaged  buildings.  The 
tendency  of  the  storm  appeared  to  be  to  form  a  pres¬ 
sure  within  the  buildings  since  walls,  plate  gia.ss  win¬ 
dows,  shutters,  doors,  etc.,  were  usually  thrown  outward 
into  the  street.  In  the  country  where  the  roads  are 
bordered  largely  by  rows  of  trees,  travel  was  difficult 
even  for  a  horseman  or  a  pedestrian  and  impossible  for 
wheeled  vehicles.  Trees  which  were  not  uprooted  or 
overturned  were  usually  stripped  of  limbs,  foliage  was 
stripped  from  ornamental  plants,  fruit  trees  were  broken 
and  torn  up,  Iforage  crops  were  flattened  and  stripped, 
fields  of  beans  were  so  torn  and  battered  as  to  be  worth¬ 
less.  On  the  hills  about  Havana  which  are  covered  with 
forest  growth  the  leaves  are  as  brown  as  in  October  in 
the  north.  The  whole  land.scape  has  been  converted 
from  an  exi»an.se  of  dark  green  to  one  of  dead  brown 
from  which  emerge  cliffs,  boulders  and  other  topo¬ 
graphic  configurations  never  before  visible  to  people 
who  have  been  familiar  with  this  section  for  many  years. 

Sugar,  being  the  greatest  crop  of  Cuba,  naturally 
came  in  for  a  great  deal  of  attention.  It  is  said  that 
there  were  forty  sugar  mills  in  the  ixath  of  the  hurri¬ 
cane.  Practically  every  mill  has  received  some  damage. 
In  the  main,  however,  the  damage  consists  of  collap.sed 
walls,  wrecked  roofs  or  small  buildings  destroyed.  Ma¬ 
chinery  has  usually  escaped  material  damage  and  the 
light  construction  employed  in  sugar  mill  buildings  will 
permit  restoration  by  the  operating  forces  of  the  mills 
which  are  now  in  the  non-operating  sea.son. 

The  destruction  in  the  cane  fields  is  perhaps  the  must 
.serious  loss  on  the  Island.  Many  fields  give  the  appear¬ 
ance  to  a  non-expert  eye  of  being  100  per  cent  flattened 
out  and  so  tangled  and  twisted  as  to  preclude  the  possi¬ 
bility  of  harvest  by  any  process  other  than  that  of  re¬ 
claiming  one  stalk  at  a  time  from  the  tangled  mat.  The 
extent  to  which  root  growth  has  been  torn  up  cannot  be 
accurately  judged  as  yet.  Competent  observers  say  that 
the  situation  will  reveal  itself  in  ten  days  or  two  weeks, 
end  that  the  damages  may  run  as  low  as  20  or  as  high 
as  50  i)er  cent.  New  cane  set  for  next  year  is  not 
damaged. 

Garden  crops,  bananas,  forage,  nursery  crops,  etc., 
within  the  path  of  the  storm  are  pretty  thoroughly 
wiped  out.  The  injury  to  the  tobacco  crop  is  not  so 
great  since  the  new  plants  are  not  yet  in  the  fields. 

The  small  houses  of  country  dwellers,  usually  of  light 
frame,  frequently  with  palm  thatch  roof;  show  examples 
cf  complete  destruction,  alongside  of  practically  com¬ 
plete  survival.  Why  the  same  storm  will  lift  up  one 
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.small  houae  and  .scatter  it  about  and  leave  its  neighbor  In  the  suburb.s  where  the  dwellings  were  of  liffhi  *.st 
practically  intact  is  not  revealed  by  theob.servation.smade.  construction,  often  of  a  thin  layer  of  tile,  the  outer  w  Jis 
Damage  to  BnUdinga — Some  of  the  interesting:  effects  and  partitions  were  frequently  blown  down  but  in  <i.ilv 
of  the  hurricane  may  be  had  from  a  compari.son  of  the  a  few  cases  was  there  complete  destruction, 
damajre  to  the  buildings.  The  older  buildint^s  in  Aqueduct  Broken — The  morninjf  of  the  storm  a  bn  .ik 
Havana  are  of  native  .stone  only  three  or  four  stories  occurred  in  the  aqueduct  which  provides  the  compii  te 
in  heijfht,  and  of  .solid  wall  con.st ruction.  Only  one  of  public  water  supply  for  Havana,  resulting  in  such  a  re- 
this  tyiK*  of  building  was  observed  wrecked;  this  was  duced  flow  that  the  supply  was  cut  off  generally 
located  in  a  corner  on  the  Malecon  facing  the  ocean  and  throughout  the  city.  The  aqueduct  was  constructed 
the  outside  walls  fell  into  the  .street.  .some  .50  years  ago,  of  hor.se-shoe  shape,  with  an  in\rrt 

In  the  Sevilla  Biltmore  one  or  two  inside  partitions  of  hydraulic  lime  concrete  and  an  arch  of  one  ring  of 
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K|)|mt  Ifft  :  Tolfiio  ..<u^:ar  iiiill  at  .Maviaiiao  just  <>utsi<U'  of  left  of  a  2-story  resiUein-e.  I..o\ver  right:  ‘‘I.a  .lulla”  sugar 

Havana.  ITiija-r  right:  Steel  frame  of  4-story  apartment  mill,  Havana  Province,  typical  of  the  industrial  damage  done 

house  under  eonsiriietion  in  Havana.  l.o\ver  left:  What  is  by  the  storm  in  the  Havana  region. 

were  blown  down  and  several  windows  were  blown  in,  native  brick  on  end  using  hydraulic  lime  mortar.  The 
Outside  doors  in  the  large  openings  of  the  grill  had  been  tricks  are  unusually  large  red  brick  of  good  quality 
heavily  barred  with  strong  timber,  yet  the  wind  blew  giving  about  a  10-in.  wall  with  the  outside  mortar  cover, 

one  of  the.se  big  doors  in.  and  holes  were  dug  into  the  The  break  occurred  several  miles  from  the  city  where 

marble  floor  to  provide  a  footing  for  braces,  before  the  the  aqueduct  is  above  the  natural  ground  surface  and 
doors  could  be  held.  where  it  is  adjacent  to  a  highway.  The  heavy  rainfall 

The  wind  got  under  the  heavy  tile  roof  of  a  large  caused  a  pressure  of  water  to  be  exerted  from  the  road 

building  on  Ontral  Park  and  carried  the  heavy*  tile  side  and  the  brick  section  for  about  300  ft.  was  washed 

into  the  street.  However,  a  .scaffolding  of  the  usual  off  its  base,  the  major  portion  of  the  flow  being  diverted 

light  timber  con.struction  about  four  stories  high  across  to  the  adjacent  low  fields  and  only  a  small  stream  in  the 

the  street  remained  without  damage.  A  steel  concrete-  curved  invert  continuing  to  the  city, 
distributing  tower,  with  its  complement  of  concrete  The  Department  of  Public  Works  immediately  ordered 
troughs,  swayed  back  and  forth  but  weathered  the  storm,  repairs,  sending  cement,  .sand  and  stone,  but  temporary 
The  damage  to  buildings  in  the  central  or  business  measures  were  promptly  taken  to  construct  a  timber 
section  of  Havana  only  appears  in  the  roof  and  parapet  flume  in  line  with  the  aqueduct;  the  engineers  of  the 
wall  portions  and  windows.  Some  few  flat  roofs  caved  Department  of  Public  Works  cleverly  designed  the  tem- 
in  from  water  pressure,  as  an  exceedingly  heavy  rain  porary  flume  in  the  .shape  of  a  cofferdam,  inside  walls 
accompanied  the  storm.  at  the  inside  of  the  spring  line  of  the  arch  and  the  outer 
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line,  outside  the  masonry,  so  a  temiK)rary  flow  of  i)er- 
haps  50,000,000  pral.  could  be  obtained  and  continued, 
while  the  permanent  masonry  work  was  l>eintf  placed. 
(,reat  credit  is  due  the  Cuban  engineers  for  the  design 
of  this  repair  job  and  the  prompt  execution  of  the  plan. 

Harbor  Louses  Severe — One  of  the  most  severe  cases 
ot  lo.ss  will  be  in  the  harbor.  A  launch  trip  around  the 
entire  harbor  of  Havana  on  Oct.  24  disclo.sed  twenty  or 
thirty  vessels  sunk  and  several  larjre  ones  on  the  rocks. 
Mid  the  destruction  extended  entirely  around  the  harbor, 
no  section  beinjr  free;  whether  this  loss  was  due  to  wind 
action  alone  or  wave  action  alone  or  a  combination  it  is 
ditticult  to  say.  Immediately  after  the  pa.ssinjr  of  the 
severest  portion  of  the  storm  the  writers  visited  La 
I  unta.  and  prot  as  clo.se  to  the  sea  wall  as  possible ; 
waves  were  rolling  into  the  throat  of  the  harbor  at 
Morro  Ca.stle  20  ft.  hiprh,  ju.st  a  few  inches  below  the 
.sea  wall,  and  the  force  of  this  wave  action  caused  boats 
ii.  the  harbor  to  .slip  anchor  and  roam  at  will  durinp  the 
.storm.  Some  of  the  older  w’harves  were  injured,  but 
recently  constructed  ones  were  not  dama>red. 

The  eatfle  on  the  monument  to  the  Maine  was  blown 
down  to  the  ground  and  landed  right  side  up  facing  in 
the  direction  of  the  wind,  facing  the  ocean,  and  remained 
so  during  the  storm.  A  comparatively  new  coal  un- 
l(.ader  at  a  dock  on  the  north  side  of  the  harbor  was 
blown  down  and  the  steel  was  twi.sted  and  bent,  this 
unloader  projected  into  the  harbor  and  would  be  sub¬ 
ject  to  wave  as  well  as  wind  action. 

Emergency  Repairs — Prompt  action  was  also  taken  by 
the  Sanitary  Department  of  the  city  to  warn  all  the  in¬ 
habitants  to  boil  their  water  and  tanks  were  immediately 
put  into  service  distributing  water  to.  the  residential 
sections  of  the  city  where  there  was  no  elevated  tank 
supply.  Extraordinary  precautions  were  taken  by  the 
Department  of  Sanitation  to  prevent  a  typhoid  outbreak. 

Electrical  .services  of  all  kinds  were  broken  off.  Over¬ 
head  systems  were  blown  dowm  and  left  in  a  mass  of 
tangled  wires.  About  8  p.m.  on  the  night  of  the  .storm 
partial  light  service  was  given  in  the  hotel  district, 
|K)wer  .service  was  resumed  on  Oct.  21  and  on  the  26th 
a  general  resumption  of  electric  and  street  car  service 
had  taken  place.  The  Havana  Electric  Co,  met  the 
emergency  in  a  competent  way  and  contributed  greatly 
to  the  convenience  and  comfort  of  the  people  by  its 
energetic  handling  of  the  problem  of  restoration. 

Emergency  w'ork  carried  out  by  the  Cuban  govern- 
n-ent  reflects  great  credit  upon  President  Machado. 
Secretary  of  Public  Works  Carlos  Miguel  de  Cespedes 
and  the  police.  The  great  burden  of  clearing  up  streets 
and  roads  for  travel  and  of  restoring  water  supply  and 
sewerage  fell  upon  Secretary  of  Public  Works  Cespedes. 
.As  soon  as  the  storm  would  permit,  his  organization 
began  their  numerous  and  widely  scattered  ta.sks.  Busi¬ 
ness  was  resumed  in  Havana  on  the  afternoon  of  Oct. 
21  and  by  the  morning  of  the  23rd  there  was  little 
street  obstruction  of  a  .serious  character.  In  the  prin- 
c;i)al  hotels  of  the  city  there  was  a  partial  water  supply 
the  day  after  the  storm  with  an  augmenting  volume 
■'ince.  Complete  service  was  expected  by  Oct.  26.  The 
country  roads  were  opened  up  to  the  suburbs  on  Oct.  21 
and  to  such  remote  places  as  Matanzas,  Batabano  and 
tiuines  by  Oct.  24. 

In  its  respect  for  the  warnings  of  the  hurricane  given 
out  and  in  its  handling  of  the  emergency  following  the 
.storm,  Cuba  and  the  city  of  Havana  have  set  an  example 
which  may  well  be  follow'ed  by  other  communities. 
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A  FORU.M  FOR  DLSCUSSION  OF  VIF.WS 
OF  ENGINEERS  AND  CONTRACTORS 


In  Defense  of  Railway  Engineering 

Sir — I  have  read  the  editorial  in  your  Sept.  23,  1926, 
ii>sue,  p.  489,  entitled  “Railway  Recruits”  which  .seems  to 
me  to  deserve  a  reply. 

The  details  of  railroad  maintenance  and  operation  and 
of  railroad  management  are  so  large  that  each  branch  of 
the  service  might  be  called  a  specialty  in  itself.  Certainly 
there  is  no  branch  of  engineering  which  gives  the  broad 
experience  furnished  by  a  large  railruail.  There  are  oppor¬ 
tunities  for  civil,  mechanical,  and  electrical  engineers,  and 
the  activities  of  the  railway  are  so  inter-related  that  an 
alert  engineer  has  opportunities  of  contact  with  other 
branches  of  the  service  working  toward  the  same  end  that 
are  encountered  in  only  a  few  other  lines  of  human  en¬ 
deavor.  An  engineer’s  experience  on  a  railway  is  broad  both 
as  to  actual  experience  in  the  course  of  the  individual  work 
of  the  engineer  and  as  to  opiMirtunity  for  study  and  ob¬ 
servation  of  other  branches  of  engineering  with  which  the 
various  ramifications  of  the  railway  service  bring  him  in 
contact. 

Comment  is  made  as  to  the  reluctance  of  railway  com¬ 
panies  to  change  established  practice.s.  A  railway  is  a  largt* 
institution.  It  is  composed  both  of  physical  plant  and  of 
the  men  who  constitute  its  organization.  Its  physical  plant 
must  meet  the  demands  of  a  hard  and  exacting  service. 
As  a  large  body,  all  of  the  numerous  items  of  which  are  in 
continuous  service,  any  change  must  be  thought  out  and 
thoroughly  tested  before  adoption.  Materials  and  methods 
in  use  have  usually  been  evolve<l  from  long  experience,  but, 
even  so,  I  think  that  the  railways  are  progressive.  So  far 
as  concerns  construction,  there  is  usually  no  reluctance  to 
change  when  the  change  really  represents  improvement, 
and  as  new  practices  are  evolved  and  new  demands  arise 
there  are  improvements  made  in  more  efficient  and  heavier 
rolling  stock,  bridges,  track  material,  etc.  But  the.se 
changes  cannot  be  made  with«)ut  sufficient  experimentation 
and  knowledge  to  insure  the  continuous  an<l  smooth  opera¬ 
tion  of  the  transportation  plant. 

The  fact  that  engineering  on  a  railway  is  a  means  to  an 
end  namely,  the  efficient  and  economical  production  of  trans¬ 
portation,  does  not  tend  to  narrowness  but  rather  has  a 
broadening  effect,  for  in  the  last  analysis  all  engineering 
work  is  performed  for  a  purpose  and  railway  engineering 
in  its  design  and  planning  always  has  the  purpose  in  mind 
and  works  to  that  end.  I  cannot  agree,  that  there  is  less 
tendency  to  engineering  independence  of  thought  on  a  rail¬ 
way  than  in  other  engineering  operations.  On  the  other 
hand  the  railway  engineer  generally  has  a  wide  scope  in  the 
selection  of  iletails  of  construction  both  as  to  design  and 
methods,  and  selection  of  material  for  important  items  in 
the  physical  structure  of  the  line. 

Reference  is  made  to  railway  work  partaking  of  the 
nature  of  a  guild.  Railway  engineering  is  part  of  a  broad 
service  the  ultimate  aim  of  which  is  to  furnish  transporta¬ 
tion  to  fit  the  needs  of  the  people  in  all  their  various  re¬ 
quirements.  Among  the  most  desired  aims  of  a  railway,  or 
any  other  great  organization,  industrial,  military  or  public, 
are  the  intangible  things  called  esprit  de  corps  and  morale. 
These  can  only  be  obtained  by  each  component  part  of  a 
large  organization  filling  its  vital  and  necessary  place,  the 
functions  of  which  are  co-ordinated  with  and  become  a  part 
of  the  synchronized  functions  of  the  great  whole.  The  rail¬ 
road  busine.ss  is  a  complicated,  technical  business  and  the 
excellence  of  American  railroading  which  is  the  aim  and 
sometimes  the  accomplishment  of  the  able  and  far  seeing 
railroad  officer  is  only  attained  by  reason  of  the  fact  that 
it  can  attract  to  its  service,  train  and  keep  therein  for  a 
lifetime,  the  ability  of  large  numbers  of  alert  and  com¬ 
petent  men. 

Advancement  in  railroad  service  is  not  shut  off  from  the 
able  outsider,  for  all  recruits,  of  course,  come  from  the 
outside.  It  is,  however,  a  technical  business  which  must  be 
learned  within  the  business  and  superimposed  upon  the 
technical  training  of  any  college  man.  A  college  training 


will  assist  men  in  railroad  work,  not  only  in  the  en^ineerinK 
branch  but  in  all  other  branches,  just  as  a  trained  mind  will 
assist  a  youn^  man  in  any  life  work  he  may  undertake,  but 
it  will  not  take  the  place  of  brains,  energy,  alertness,  goo<l 
health,  character,  honor,  and  aggressiveness,  which  in  addi¬ 
tion  to  sufficient  time  for  learning  the  complicated  business 
are  necessary  for  success.  It  is  also  true  that  competition 
within  a  railroad  organization  is  keen,  and  that  the  college 
trained  man  must  compete  with  the  best  untrained  material, 
who  have  learned  by  hard  experience  and  who  work  upward 
in  spite  of  the  lack  of  proper  education  and  training.  This 
very  lack  makes  them  more  keen  and  worthy  competitors  of 
the  trained  young  man  who  is  apt  to  think  that  his  qualifi- 
catioi.-s  of  education  and  tr.iining  entitle  him  to  slightly  less 
.str»-nuous  endeavor.  In  eciuality  of  opportunity  there  is  no 
more  democratic  in.stitution  than  a  railway  organization. 

The  statement  is  made  that  a  railroad  must  accept  what 
men  come  to  it.  This  is  no  more  the  case  in  railway  em¬ 
ployment  than  in  other  industrial  occupation.  Railways 
have  large  numbers  of  applicants  for  work,  but  each  em¬ 
ploying  officer  carefully  selects  and  weeds  out  his  new  men 
according  to  the  fitness  of  the  individual  for  the  work. 

I  think  that  you  are  unduly  severe  in  your  discussion  of 
the  narrowing  effect  of  railway  engineering  as  a  life  work. 
Surely  the  succes.sful  railway  executive  is  necessarily  a 
broad  man  and  considering  the  small  proportion  of  trained 
engineers  to  the  total  railway  employee  the  number  of  engi¬ 
neers  who  rise  to  executive  office  is  great.  This,  of  course, 
in  a  field  whore  the  road  up  is  not  clo.sed  to  anyone,  but 
where  any  man  who  has  the  brains,  energy  and  character 
may  aspire  to  the  president’s  chair. 

True,  there  is  no  royal  road  to  advancement  in  the  rail¬ 
way  service  but  there  is  room  in  it  for  college  men  not¬ 
withstanding  a  possible  academic  theory  to  the  contrary. 
These  men  however,  must  realize  that  success  means  work 
and  ability  to  utilize  opportunity  and  that  no  man  who  is 
unwilling  to  pass  through  the  heat  of  the  day  can  expect 
to  win  success  therein.  It  is  also  true  that  to  be  a  part 
of  an  earnest,  honorable,  hard  working  organization  gives 
much  satisfaction,  and  a  lifetime  spent  in  its  service  is  well 
worth  while. 

The  railways  of  the  United  States  are  private  property 
devoted  to  the  public  service.  The  position  of  most  railroad 
executives  is  exceedingly  difficult  as  the  interests  of  the 
private  property  must  be  and  shouhl  be  protected  and  the 
interest  of  the  public  in  this  private  property  is  represented 
not  only  in  the  .service  requirements  but  in  the  requirements 
of  the  numerous  local,  state,  and  national  regulatory  bodies 
which  must  be  met  and  satisfied.  I  submit  that  this  ardu¬ 
ous  task  is  being  well  performed.  John  Lansdale, 

Valuation  Engineer  and  Tax  Commissioner, 

Houston,  Tex.,  Southern  Pacific  Line.s. 

Oct.  15,  1926.  _ 


Hopes  Chemico-Mechanical  Sewage  Treatment 
Will  Replace  Biological 


Sir — It  has  been  very  interesting  to  follow  the  divergent 
views  of  experts  and  others  upon  methods  of  sewage  treat¬ 
ment.  Some  pens  convey  the  idea  that  it  is  little  short  of 
criminal  to  use  chemicals  which  may  produce  a  large  quan¬ 
tity  of  sludge,  even  if  the  liquid  sewage,  well  separated,  is 
converted  into  a  reasonably  innocuous  and  fairly  non- 
putref active  fluid.  The  writer  holds  no  brief  for  any  one 
system  but  thinks  all  should  be  considered  impartially, 
whether  proprietary  or  otherwise.  He  desires  to  present 
briefly  some  of  the  drawbacks  to  standard  biological  meth¬ 
ods  and  some  advantages  of  chemico-mechanical  processes. 

Separation  of  sewage  into  liquid  and  sludge  is  not  a 
difficult  matter.  Screenings,  sedimentation,  either  plain  or 
aided  by  chemicals,  or  the  aeration-biological-mechanical 
processes  are  each  satisfactory  and  suitable  under  certain 
local  conditions.  The  clarified  liquid  has  been  successfully 
treated  by  contact  beds,  sprinkling  filters  and  simple  sand 
filters,  each  in  some  particular  locality,  followed  by  steril¬ 
ization  with  chlorine  when  thought  necessary.  But  sludge 
disposal  has  not  yet,  in  any  of  the  standard  processes,  been 
fully  satisfactory:  Drying  on  filter  beds,  mixing  with  lime 
and  pressing  into  cakes,  or,  if  an  extreme  of  dewatering  is 
desired,  centrifuging  and  drying  in  great  ovens;  all  have 
merits  under  some  circumstances,  but  are  frequently  at¬ 
tended  with  local  nuisance  and  comparatively  large  expense. 
Other  important  factors,  rarely  mentioned  in  published 


Aurora  Borealis’s  Influence  on  Magnetic  Needle 


Sir — An  experience  coming  to  me  on  Oct,  15  may  be  of  in¬ 
terest  to  some  of  your  readers.  From  the  brilliant  display 
of  “northern  lights”  both  on  Oct.  14  and  the  night  before, 
as  well  as  the  reports  from  telegraph  and  telephone  oper¬ 
ators,  it  was  very  apparent  that  we  were  in  the  midst  of  a 
violent  electrical  storm.  While  making  a  survey  in  which 
the  use  of  the  compass  was  involved  I  was  attracted  by  the 
strange  actions  of  the  needle.  This  was  brought  to  m\ 
attention  first  while  on  a  line  run  a  year  ago,  and  marked 
by  two  stakes.  The  needle  settled  very  closely  to  the  bear 
ing  recorded  a  year  previously,  and  at  once,  without  ap¬ 
parent  cause,  changed  36  min.  and  soon  after  returned  tc 
its  original  tearing,  although  never  quite  steady.  A  little 
later,  while  on  a  line  just  run  and  marked  with  stakes  and 
bearing  noted,  the  needle  again  (without  apparent  cause) 
changed  1  deg.  30  min.  and  then  returned  (with  constant 
wavering)  zo  about  its  original  position.  Never,  in  my 
forty  years’  practice,  have  I  seen  such  a  demonstration. 

Waterville,  Me.,  John  H.  Burleigh, 

Oct.  16,  1926.  Civil  Engineer. 


articles,  entering  into  nearly  every  generally  accepted  tn-  •- 
ment  process,  are  those  of  space  occupied,  with  its  capi  ,i! 
value,  and  the  seasonal  inefficiency  of  all  outdoor  plant.'<  n 
all  northern  latitudes.  The  fact  that  certain  patented  pr'  - 
esses  have  been  tried  out  at  various  times  and  have  i  .t 
always  proved  successful,  calls,  not  for  condemnation,  I  . it 
the  hope  that  further  experiments  will  be  made  that  sh,  11 
yield  future  .success.  Not  .so  many  years  ago,  anything  f  i 
water  purification  except  slow  sand  filtration  was  poi.h- 
poohed  by  many  otherwise  sensible  writers  and  even  enj  ■ 
neers;  now,  the  man  would  be  rash  indeed  who  decri  J 
rapid  mechanical  processes,  with  large  use  of  chemica:  . 
the  comparatively  small  space  occupied  and  therefore  easily 
roofed,  all  making  for  12  months’  efficient  service. 

For  sewage  treatment,  the  use  of  fresh  lime  has  two  go  d 
qualities:  excellent  coagulation,  tending  to  rapid  gathering' 
of  suspended  and  bacterial  contents  for  ready  settling,  ard 
caustic  action  which  actually  destroys  much  of  the  bacterial 
life.  Common  salt  in  solution,  treated  with  properly  applit  li 
electric  current,  is  broken  up  into  very  powerful  germicidal 
and  sterilizing  elements;  an  action  not  hindered  by  lime 
pre-separation  of  liquid  from  sludge.  Electric  current  abo 
breaks  up  water  into  component  parts,  of  which  nascent 
oxygen  is  a  very  active  oxidizer,  destroying  organic  matter 
present,  according  to  its  abundance  and  the  quantity  of 
current  used.  These  three  processes  united  in  carefully 
conducted  experiments  have  produced  first-class  result > 
with  moderate  total  co.sts  in  capital  and  operation. 

Sludge  produced  by  any  of  the  mechanical  separators,  and 
by  most  of  the  biological  processes,  has  some  content  of 
unchanged  organic  matter,  ready  for  early  or  later  putrc 
taction.  That  produced  by  fresh  lime  separation  is  still 
putrefactive,  but  well  deferred  in  action.  Both  kinds  of 
sludge  have  some  agricultural  value,  when  there  is  a  mai- 
ket.  Sludge  treated  with  electricity  and  salt  has  no  agri 
cultural  value,  for,  if  properly  applied,  the  putrefactive 
contents  have  virtually  all  been  transposed  into  inorganic 
elements,  therefore  inert  matter,  readily  dewatered,  but 
only  good  for  land  filling.  The  agricultural  value  factor,  is 
of  but  small  moment  in  the  larger  cities;  innocuous  rapiil 
disposal  is  of  priipe  importance,  and  the  smallest  space  that 
can  be  occupied  for  effective  plants  is  an  essential  element. 

Other  chemicals  and  combinations  of  processes  have  been 
tried  out,  each  with  some  degree  of  success — and  failure, 
but  on  scanning  the  long  list  of  unsatisfactory  standard 
biological  plants,  one  hopes  that  chemical-mechanical  treat¬ 
ment  systems  will  be  further  developed,  and  feels  that  at¬ 
tempts  to  that  end  should  be  encouraged.  A  recent  me¬ 
chanical-oxidation  processj  without  use  of  even  chemicals  or 
electricity,  except  for  motive  power,  has  exhibited  wonder¬ 
fully  successful  results  in  a  fair-sized  experimental  plant, 
but  it  will  not  be  put  on  the  market  at  present. 

The  engineer  who  presents  any  particular  process  as  a 
panacea  is  not  worthy  the  name;  he  must  recommend  that 
which  seems  best  to  suit  local  conditions,  and  should  en¬ 
courage  all  efforts  to  develop  novel  ideas,  in  the  hope  of 
finding  something  really  useful. 

New  York  City,  Louis  L.  Tribus, 

Sept.  22,  1926.  Consulting  Engineer. 
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Railway  Building  and 
Bridge  Men  Meet 

|>r  itecting  Bridges  from  BTast  and 

(iases — Pumps  of  Various  Types 
Required— Treated  Timber 

Kight  reports  and  three  papers,  cov¬ 
ering  a  variety  of  subjects  relative  to 
railway  structures,  were  presented  at 
the  annual  meeting  of  the  American 
Railway  Bridge  and  Building  Associa- 
lion,  held  at  Richmond,  Va.,  in  October. 
The  papers  were  on  “Framing  Bridge 
Timbers  Before  Treatment,”  by  Earl 
Stimson,  chief  engineer  of  maintenance, 
Baltimore  &  Ohio  R.R. ;  “Organization 
of  Railway  Painting  Forces,”  by  L.  B. 
Allen,  superintendent  of  maintenance, 
Chesapeake  &  Ohio  R.R.;  and  “Reduc¬ 
tion  of  Accidents  to  Maintenance  Em¬ 
ployees,”  by  F.  T.  Carrow,  chairman  of 
thv  safety  .section,  A.R.A. 

PROTtxTTiNG  Bridges  from  Corrosion 

A  report  on  painting  a.s  a  protection 
of  steel  bridges  from  corrosion  related 
largely  to  the  economics  of  spray  paint¬ 
ing,  with  its  advantage.s  and  disad¬ 
vantages.  Shop  painting  was  shown 
to  need  careful  inspection.  Repainting 
is  (lone  at  intervals  of  two  to  fifteen 
years  on  different  roads,  the  shortest  in¬ 
tervals  being  for  structures  near  the 
sea  coast.  But  most  roads  do  the  re¬ 
painting  when  inspection  shows  it  to 
be  necessary  and  not  according  to  a 
fixed  schedule.  Numerous  special  uses 
for  bituminous  and  cement  coatings 
were  listed,  the  latter  including  the 
protection  of  the  interior  of  water 
tanks.  Another  report  dealt  with  the 
pi'otection  of  overhead  structures,  both 
steel  and  concrete,  from  the  blast  action 
and  corrosive  gases  from  locomotives. 
With  a  headroom  of  the  legal  22  ft.,  or 
more,  the  blast  action  is  considered 
negligible  so  that  maintenance  of  a 
good  coat  of  paint  is  sufficient.  With  a 
headroom  of  less  than  22  ft,,  the  steel 
may  be  cased  in  concrete  or  tile,  with 
blast  plates  placed  over  each  track. 
Wooden  blast  plates  are  used  by  sev¬ 
eral  railways,  sometimes  suspended  be¬ 
low  the  structure;  but  steel  and  ca.st- 
iron  plates  are  more  general.  In  any 
case,  the  fastenings  of  these  plates 
should  not  be  exposed  to  the  blast.  In 
bridges,  enginehouses,  trainsheds  and 
similar  structures,  care  should  be  taken 
to  avoid  pockets  where  gases  can  ac¬ 
cumulate. 

Repairing  concrete  is  a  poor  compen- 
ation  for  defective  construction,  ac¬ 
cording  to  the  committee’s  report,  and 
should  rarely  be  needed,  since  it  is  now 
possible  to  make  concrete  that  will  meet 
severe  conditions  of  service.  That  rail¬ 
roads  consume  most  of  the  treated  tim¬ 
ber  was  shown  in  another  report.  About 
TO  per  cent  of  the  total  is  used  for  ties, 
but  it  is  used  also  for  trestles  and  build¬ 
ings,  being  in  some  cases  more  econo.ni- 
'■al  than  steel  or  concrete.  The  fire 
hazard  is  somewhat  less  than  for  un¬ 
treated  timber,  the  strength  is  not  re- 


Engiiieeritig  Fifty  Years 
Ago 

From  Engineering  !Sewt, 
November,  1876 

The  work  of  dredging  the  ' 
Hudson  River  below  Albany 
has  been  discontinued.  The 
channel  is  still  in  a  very  bad 
condition,  and  the  larger  boats 
experience  considerable  difficulty 
in  making  the  passage.  The 
trouble  is  caused  principally  by 
barges  which  lie  three  or  four 
days  in  one  place,  around  which 
the  sand  collects.  When  they 
leave,  small  hillocks  are  left  in 
the  channel. 

Wives  of  Norman  Victims  File 
Suits  Against  Goverment 

Two  suits  against  the  federal  govern¬ 
ment,  each  for  $7,500,  have  been  filed  in 
the  United  State  Court  of  the  Western 
District  of  Tennessee  by  Mrs.  Alice  F. 
Bowser,  widow  of  E.  H.  Bowser,  and 
Mrs.  Annette  O.  Shearer,  widow  of 
C.  E.  Shearer,  two  of  the  victims  of  the 
“Norman”  disaster  of  May  8,  1925  (see 
Engineering  News-Record,  May  14, 
1925,  p.  827).  Allegations  of  misman¬ 
agement,  negligence  and  carelessness 
form  the  basis  of  the  claims  for  dam¬ 
age.  Fifteen  other  suits  of  like  nature 
based  on  similar  allegation  are  being 
prepared  by  Memphis  attorneys. 

Edward  H.  Bowser  at  the  time  of  his 
death  was  superintendent  of  the  timber 
department  of  the  Illinois  Central  R.R. 
and  Mr.  Shearer  was  a  consulting 
engineer. 

duced  and  the  same  working  stresses 
may  be  used  in  design. 

imping  equipment  for  such  various 
purposes  as  locomotive  water  supply, 
fuel  oil,  fire  protection,  boiler  washing, 
unwatering  excavations  and  supplying 
stockyards,  shops  and  .stations,  was 
reviewed  in  another  report.  Compressed 
air  in  bridge  and  building  work  is  fur¬ 
nished  mainly  by  portable  gasoline- 
driven  compressors,  according  to  a  re¬ 
port  which  listed  various  useful  applica¬ 
tions  of  pneumatic  tools. 

Election  of  officers  resulted  as  fol¬ 
lows:  President,  E.  T.  Howsoh,  western 
editor  of  Railway  Age;  vice-presi¬ 
dents:  F.  C.  Baluss,  engineer  of 

bridges,  Duluth,  Missabe  &  Northern 
Ry.;  Maro  Johnson,  assistant  engineer, 
Illinois  Central  R.R.;  J.  S.  Huntoon, 
bridge  engineer,  Michigan  Central  R.R., 
and  C.  S.  Heritage,  bridge  engineer, 
Kansas  City  Southern  R.R.  The  secre¬ 
tary  and  assistant  secretary,  re-elected, 
are  C.  A.  Lichty,  Chicago  &  North¬ 
western  Ry.,  and  F.  E.  Weise,  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  both  of 
Chicago.  The  1927  meeting  will  be 
held  at  Minneapolis,  Minn. 


Philadelphia  V'otes  $5,000,000  to 
Sesqui  Construction  Debts 

Philadelphia  voters  on  Nov.  2  ap¬ 
proved  a  “change  of  purpose”  measure 
whereby  $5,000,000  of  a  $7,500,000 
loan  authorized  in  1916  and  a)>- 
proved  for  use  in  19211  is  to  be  divert^ 
to  pay  for  the  construction  debts  in¬ 
curred  by  the  sesquicentennial  exposi¬ 
tion.  The  other  $2,500,000  is  to  Ik*  used 
for  the  construction  of  a  bridge  on  the 
line  of  Henry  Ave.  over  Wissahickon 
Creek  and  a  viaduct  on  the  line  of 
Henry  Ave.  over  the  Reading  tracks  be¬ 
tween  Hunting  Park  and  Roberts  .Aves. 

The  amount  of  this  total  indebtt'd- 
ness  was  originally  authorized  in  May 
of  1916  and  .subsiHjuently  in  September 
of  1923  was  approved  for  use  in  the 
construction  of  a  subway  from  the 
Delaware  River  bridge  entrance,  ex¬ 
tending  in  Filbert  St.  to  the  Parkway, 
under  the  Parkway  to  29th  St.,  then 
either  by  elevated  or  subway  to  Rox- 
bo  rough. 

Two  More  Bay  Bridge  Projects 

In  addition  to  the  bridge  projects 
submitted  to  the  San  Francisco  Board 
of  Supervisors  noted  in  Engineering 
News-Record,  Oct.  28,  p.  720,  two  de¬ 
signs  have  been  submitted  by  Charles 
Evan  Fowler,  consulting  engineer  of 
New  York  City.  One  of  these  proposes 
construction  of  three  2,000-ft.  spans 
between  Telegraph  Hill  and  Goat 
Island  and  an  approach  from  Goat 
Island  to  Oakland,  and  would  provide 
for  two  rapid-transit  tracks,  two  rail¬ 
way  tracks  and  two  automobile  road¬ 
ways.  The  estimated  cost  is  $75,000,- 
000.  The  bottom  chord  of  this  canti¬ 
lever  design  is  a  cellu’ar  octagon  14 
ft.  in  diameter.  This  plan  was  pre¬ 
pared  in  1913  in  comparison  with  a 
tunnel  plan.  The  second  design  was 
present^  at  the  hearing  before  the 
U.  S.  Engineers  on  Dec.  11,  1925,  and 
was  for  a  suspension  bridge  from  Tele¬ 
graph  Hill  to  Goat  I.sland,  with  a  main 
span  of  4,850  ft.  and  two  side  spans  of 
2,425  ft.  The  deck  would  carry  two 
rapid-transit  tracks  and  two  automo¬ 
bile  roadways.  The  estimated  cost  of 
this  plan  is  $50,000,000  with  eight  steel 
wire  cables  and  anchorages  into  the 
solid  rock  on  either  .side.  Besides  the 
Oakland  approach  from  Goat  Is’and, 
there  would  be  an  elevated  rapid-tran¬ 
sit  loop  in  San  Francisco.  ^ 

Missouri  to  Hold  Conference  on 
Water  Purification 

The  second  annual  conference  on 
water  purification  will  be  held  at  Jef¬ 
ferson,  Mo.,  on  Nov.  19  and  20  to  di.s- 
cuss  que.stions  relating  to  the  operation 
of  treatment  plants.  Visits  will  be 
made  to  the  new  3-m.g.d.  fiiltration  plant 
and  the  laboratory  of  the  Missouri 
State  Board  of  Health.  W.  Scott  John¬ 
son  is  secretary  of  the  conference. 


Ontario  Hydro  Gratified  at 
New  York’s  Power  Plans 

The  plans  of  the  New  York  State 
Water  Power  Commission  for  the  de¬ 
velopment  of  the  International  reach 
of  the  St.  I^wrence  River,  providinf; 
for  a  dam  near  Barnhart  Island  to  de¬ 
velop  the  entire  fall  in  the  river  be¬ 
tween  Lake  Ontario  and  that  point, 
have  been  received  with  favor  in  Onta¬ 
rio.  The  Hydro  Electric  Power  Com¬ 
mission -of  Ontario  has  issued  a  state¬ 
ment  in  which  gratification  is  expressed 
that  the  interests  of  the  province  have 
l>een  fully  recognized  by  the  New  York 
State  Commission.  The  commission  in 
its  statement  says: 

“The  New  York  State  authorities 
sought  by  conference  to  facilitate  the 
establishment  of  this  basis  of  co-oper:i- 
tion,  which  efforts  had  been  heartily 
welcomed  by  the  Hydro  EUndric  Power 
('om mission,  and  any  steps  that  will 
further  the  development  of  the  powers 
in  the  international  stretch  of  the  St. 


Flood  Damage  to  State  Iowa  to  Hold  Eighth  Conferen  e 
Roads  in  Missouri  Sewage  Treatment 

Excessive  Rainfall  Causes  Washouts  ^  conference  on  sew:  ltc 

of  Bridge  Abutments.  Shoulders  ^eatment  under  the  ai^pices  of  :he 
and  Gravel  Surfacing  Engineering  Extension  Departmeni  of 

Iowa  State  College  will  be  held  at 
XiicH.!/  Vor,.spondrn,e  Ames,  Nov.  16-18.  The  program  of  the 

The  unusual  rainfall  during  the  pa.st  conference  will  consist  of  lectun  <. 
two  months  has  resulted  in  many  demonstrations  and  roundtable  disc  i^- 
streams  overflowing  their  banks  in  sions  of  every-day  problems  met  in  the 

northern  Missouri.  These  floods,  in  care  and  operation  of  sewage-treatmi  nt 

many  instances,  have  caused  washout  plants.  T^e  talks  and  discussions 
of  bridge  abutments,  culverts,  shoulders  making  up  the  program  will  be  informal 
of  highway,  and  gravel  surfacing.  In  a  and  the  various  subjects  will  be  treatcil 
number  of  ca.ses  water  has  stood  in  the  in  a  non-technical  manner.  The  pro¬ 
roadway  too  deep  to  permit  the  passing  gram  is  being  planned  so  that  considor- 
of  automobile  traffic.  Besides  the  able  time  will  be  available  for  the  con- 
monetary  loss  due  to  wa.shouts  and  cave-  sideration  and  discussion  of  individual 
ins,  much  time  has  been  lost  by  the  problems  of  tho.se  in  attendance, 
traffic,  and  travelers  have  been  greatly  As  an  indication  of  the  general  char- 

inconvenienceii.  Incomplete  reports  in-  acter  of  the  program,  the  following  li-it 

dicate  that  it  will  cost  over  $225,000  to  of  topics  is  announced:  The  requirc- 
make  good  the  damage  due  to  recent  ments  for  successful  sewage-disposal 
floods  in  north  Missouri.  plant  operation,  methods  of  sewage  dis- 

The  .structures  damaged  or  roads  posal,  the  role  of  bacteria  in  sewage 

-  disposal,  septic  tanks  and  their  opera- 

.  V  tion,  ImhoflF  tanks  ami  their  operation. 

mechanical  apparatus  for  clarifying 

sludge  in  sewage  disposal,  design 

intermittent  sand  filters 

~~  and  dosing  apparatus,  design  and  opera- 

tion  of  trickling  filters  and  dosing  tanks, 
causes  of  nuisances  in  sewage 

wastes,  problem  of  wastes, 

'  '^1^  1  upkeep  of  plant  and  grounds. 


gravel  road  across  it  has  in  the  past 
lieen  subject  to  overflow  about  once  a 
year.  New’  bridges  and  a  new  fill  well 
above  high  water  are  in  the  course  of 
con.struction,  but  at  the  present  time  it 
is  necessary  for  traffic  to  use  the  exi.st- 
ing  gravel  road.  The  first  overflow 
wcurred  on  Sept.  4,  the  water  reaching 
a  depth  of  4  or  5  ft.  over  the  old  road. 
Traffic  was  blocked  for  15  hours  from 
6  a.m.  until  9  p.m.  This  rise  occurred 
just  prior  to  Labor  Day,  and  the  holi¬ 
day  traffic  being  heavy,  a  real  traftii 
jam  develope<l  with  cars  lined  up  for  a 
mile  back  on  each  side  of  the  creek.  An 
effort  was  made  by  maintenance  em¬ 
ployees  of  the  department  to  pull  cars 
over  the  new  fill,  but  the  fill  was  soft 
and  the  pulling  so  difficult  and  slow 
that  not  many  cars  could  be  pulled 
through.  It  is  estimated  that  about 
2,500  cars  were  tied  up  in  this  jam. 
After  the  water  had  fallen  so  that  car- 
could  start  through,  the  maintenance 
men  acted  as  traffic  officers  and  good 
order  was  maintained  in  unraveling  and 
.sending  the  traffic  on  its  way.  The 
second  overflow  occurred  on  Sept. 
traffic  on  this  occasion  being  stopped 
about  three  hours;  the  third  overflow 
happened  on  Sept.  30,  beginning  about 
2  p.m.  and  blocking  traffic  for  twelve 
hours;  and  the  fourth  overflow  was  on 
Oct.  2  and  blocked  traffic  for  seven 
hours  from  7  p.m.  until  2  a.m.  The 
traffic  congestion  experienced  in  the 
first  overflow  was  avoided  to  a  large 
extent  in  the  other  overflows  by  warn¬ 
ing  traffic  of  the  conditions  both  a' 
Fulton  and  Jonesburg,  towns  about  25 
onvenience  followed  its  inter-  miles  on  either  side  of  Mineola. 

The  creek  bottom  at  this  piace  Tlie  accompanying  photographs  sht.w 
a  half  mile  wide  and  the  old  conditions  at  time  of  flood. 


Missorill  Ho.\l>S  INT.Vn.XTKO  BY  HK.AVY  K.VI.l.  U.Al.NS 
.M>»\e:  AV:iter  bli  nking  tlirough  shouliliT  on  left  side  of  rond  ;  right  haif  submerged 
b.v  b  vee  thrown  up  on  road  center  iine. 

Below;  FUvided  eoiidilions  n«-ar  Mineolu:  temiiorary  road  in  foregiound;  new 
highw  ay  till  and  bi  idge  In  baokKiuund. 
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Kelvin  Medal  Award  Made 

The  awanl  of  the  Kelvin  Medal  for 
1926  was  matle  at  a  meeting  of  the 
Institution  of  Civil  EnKiueers  of  Great 
Britain  held  Oct.  26.  The  Kelvin 
Medal  this  year  has  been  awardeil  to 
the  Hon.  Sir  Charles  A.  Parsons,  K.C.B., 
F.R.S.,  a  member  of  the  Institution  of 
Civil  Engineers.  The  Kelvin  gold  medal 
was  established  in  1914  as  part  of  a 
memorial  to  the  late  Lord  Kelvin  ami  i.-; 
awarded  triennially  by  a  standing  com¬ 
mittee  consisting  of  the  presidents  of 
the  principal  representative  British 
engineering  institutions.  It  is  awarded 
for  pre-eminence  in  the  branches  of  en¬ 
gineering  with  which  l4>rd  Kelvin’s 
scientific  work  anti  researches  were 
closely  identified.  The  first  award  was 
made  in  1920  to  Dr.  W.  C.  Unwin, 
F.R.S.,  and  the  .second  in  1923  to  Elihu 
Thomson,  an  American. 


Chesapeake  &  Ohio  to  Build 
New  Ijne  in  Ohio 

Authority  has  been  grantetl  by  the 
Interstate  Commerce  Commission  for 
construction  of  a  line  of  railroad  from 
Gregg,  on  the  Chesapeake  &  Ohio  R.R.. 
a  tlistance  of  63  miles  through  Pike, 
Ross,  Pickaway,  and  Franklin  Counties. 
Ohio,  to  a  connection  with  the  Hocking 
Valley,  at  or  near  Valley  Cr«>asing.  The 
new  line  is  to  l»e  known  as  the  Chesa¬ 
peake  &  Hocking  Valley  and  was  in¬ 
corporated  Sept.  24,  1926,  by  the' Chesa¬ 
peake  &  Ohio  for  building  the  proposeil 
line.  The  latter  company  will  advance 
funds  for  the  constniction  to  the  extent 
of  $12,500,000. 

The  line  will  Ih*  douhle-tracktsl  and 
liiid  with  100-lb.  rail.  Its  estimated 
cost  is  $12,371,188. 

Tht*  Chesapeake  &  Hocking  Valley 
must  file  application  Vithin  30  days  of 
the  issuance  of  construction  authority 
for  juithority  to  issue  capital  st«K'k. 
The  Chesapeake  &  Ohio  will  b«*  required 
to  file  its  application  to  acquire  control 
of  this  stock  by  purchase  within  30  days 
after  the  date  of  the  commission’s  ap¬ 
proval  of  the  issuance  tlM'reof. 


Super-Highway  Plan  Contest  for 
(  hirago  Environs  Announced 

'!ln>  Metropolitan  Su|)er-Highway 
Association  of  Chicago  has  announced  a 
contest  which  will  close  Dec.  16  for  the 
submission  of  drawings  and  plans  cov¬ 
ering  proposals  to  build  wide  roads  in 
and  around  Chicago.  'The  contest  is 
conducted  by  the  Super-Highway  Asso¬ 
ciation  and  DuPage  County.  The  asso¬ 
ciation  itself  is  composed  of  public- 
spirited  citizens  of  DuPage,  Cook  and 
Kane  counties  who  are  desirous  of  fur¬ 
thering  the  interest  of  super-highways 
in  the  metropolitan  area.  The  first 
prize  of  the  contest  will  be  $1,000  in 
ca.'ih,  the  second,  $300,  and  the  third, 
$200. 

The  judges  of  the  contest  are  D.  H. 
Burnham,  president,  Chicago  Regional 
Planning  Association;  Hugo  E.  Young, 
engineer,  Chicago  Planning  Commis¬ 
sion;  Maj.  R.  F.  Kelker,  consulting 
engineer;  George  A.  Quinlan,  superin¬ 
tendent  of  highways  for  Cook  County; 
Claude  Hanson,  superintendent  of  high¬ 
ways  for  Kane  County;  E.  L.  Gates, 
superintendent  of  highways  for  DuPage 
County,  and  G.  N.  Lamb,  state  district 
engineer.  Further  information  on  the 
contest  can  be  secured  by  addressing 
the  Metropolitan  Super-Highway  .\sso- 
oiation,  503  Burnham  Building,  Chi¬ 
cago,  Ill. 


St.  Louis  Opens  Engineers  ('lub 

The  new  building  of  the  Engineers 
Club  of  St.  Louis,  at  4359  Lindell 
Boulevard,  was  opened  with  appropriate 
ceremonies  on  Oct.  10. 


DOUBLE-DECKING  SOUTH  WATER  ST.,  CHICAGO,  COMPLETED 


Action  Deferred  on  St.  Lawrence 
Power  Permit 

The  absence  of  a  quorum  put  over 
until  some  time  after  Nov.  2  definite 
action  by  the  New  York  State  Water 
Power  Commission  on  the  permits 
()ending  before  it  for  development  of 
St.  Law'rence  River  water  power.  At 
the  hearing  on  Oct.  25  James  W. 
Rickey,  hydraulic  engineer  for  the 
.Aluminum  Co.  and  Col.  Hugh  L.  Cooper 
offered  further  evidence  in  relation  to 
the  feasibility  of  the  development  from 
an  engineering  standpoint.  Colonel 
Cooper  stressed  the  importance  of  the 
ice  problems  which  will  have  to  be  met 
in  construction  and  that  the  Commission 
should  be  certain  that  the  party  to 
whom  a  permit  is  issued  will  be  able 
to  overcome  this  problem. 

A  financial  picture  of  how  the  devel¬ 
opment  would  be  financed  was  pre¬ 
sented  by  both  of  the  applicants,  Amer¬ 
ican  Super  Power  Co.  and  the  Frontier 
Corporation. 


W ACKER  DRIVE,  the  new 
double-deck  concrete  struc¬ 
ture  replacing  old  South  Water 
St..  Chicago,  was  opened  for 

traffic  with  speeches  and  a  parade 
on  Oct.  21.  There  then  remained 
some  finishing  and  cleaning  up  but 
the  main  structure  is  finished 
The  design  and  structure  and 

the  construction  methods  were 
described  in  Engineering  News- 
Record.  Oct.  15  and  22.  1925,  pp. 
632  and  662.  A  notable  feature 
of  the  work  is  that  it  has  been 
accomplished  at  a  cost  consider¬ 
ably  less  than  the  engineers’ 
estimate.  The  estimated  time  of 
construction  has  also  been  mate¬ 
rially  shortened.  The  total  esti¬ 
mated  quantities  are:  Excava¬ 
tion,  300,000  cu.yd.,  concrete  120,- 

000  cu.yd.,  steel  9,300  tons. 


pavement  135,000  sq.yd.,  and  pil¬ 
ing  120,000  lin.ft.  The  estimated 
cost  not  including  land  damages 
is  in  round  figures  $10,000,000. 
The  new  double-deck  South 
Water  St.  completes  the  Chicago 
City  Plan  quadrangle  of  wide 
streets,  of  which  Canal  St., 
Roosevelt  Road  and  Michigan 
Ave.,  are  the  other  sides,  designed 
to  allow  traffic  to  skirt  around 
instead  of  go  through  the  down 
town  business  district.  It  has 
been  built  under  the  administra¬ 
tion  of  Mayor  William  E.  Dever 
with  John  J.  Sloan,  president. 
Board  of  Local  Improvements,  and 
T.  A.  Evans,  engineer  of  design. 
We  are  indebted  for  the  view 
shown  to  the  Mid-Continent  Con¬ 
struction  Co.,  Frank  J.  Herlihy, 
president,  Chicago. 


Texas  to  Hold  Water-Works 
Short  School 

The  ninth  short  school  of  the  Texas 
Section  of  the  Southwest  Water  Works 
Texas,  Jan.  24-30,  1927.  H.  H.  Gowins, 
water  commissioner  of  Dallas,  is  gen¬ 
eral  chairman  of  arrangements;  0.  M. 
Hakke,  superintendnt  of  filter  plants, 
Dallas,  is  director  of  the  school;  and 
V.  M.  Ehlers,  chief  sanitary  engineer  of 
the  Texas  State  Board  of  Health,  secre¬ 
tary. 

Instruction  will  be  given  in  perfecting 
a  safe  and  efficient  water  service,  the 
relation  of  water  to  health,  water  aera¬ 
tion,  and  sewer  problems.  A  number  of 
'^IKiakers  of  national  prominence  in 
Tiublic  health  work  are  ieature<l  on  the 
program. 


Michigan  Plans  Memorial  for 
Professor  J.  B.  Davis 

A  committee  has  recently  been  ap¬ 
pointed  at  the  University  of  Michigran 
to  erect  a  suitable  memorial  on  the 
campus  to  Prof.  Jo.seph  Baker  Davis, 
formerly  of  the  university,  who  died  in 
1920.  Clarence  T.  Johnston,  professor  he  of  interest  to  more  than  philatelists 
of  Koodesy  and  surveying,  is  chairman  “Within  a  few  days  the  two  post- 

and  is  receiving  subscriptions  in 
amounts  not  exceeding  $5  for  the  pur¬ 
pose  of  a  memorial.  Any  of  Professor 
Davis’  friends  who  wishes  to  have  his 
name  deposited  in  the  memorial, 
whether  or  not  he  subscribes,  should 
communicate  with  Professor  Johnston 
at  .4nn  Arbor. 


Consolidation  of  St.  Louis  ( .ty 
and  County  Defeated 

A  proposal  to  consolidate  the  city 
and  the  county  of  St.  Louis,  Mo.,  wai; 
defeated  by  county  voters  outsidi  the 
city  at  a  special  election  on  Oct  26, 
The  city  vote  was  62,625  for  to  s  097 
against  consolidation  but  the  c(  .mty 
vote  was  only  some  11,000  for  to  2^000 
against  (6  out  of  121  precincts  miss¬ 
ing).  Cities  in  the  county  outsidi  St. 
Louis  are:  Clayton,  Kirkwood,  Maple¬ 
wood,  Richmond  Heights,  Univeisity 

_  City  and  Webster  Groves.  Of  these, 

declared  winner.  The  rules  of  the  Richmond  Heights  alone  voted  for  con- 
contest  are  simple,  it  being  agreed  solidation  (920  to  341). 
that  the  card  traveling  eastward, 
of  course,  shall  be  entitled  to  forty- 

eight  hours  handicap  to  make  up  Shawinigan  Adds  Another  I'nil 
for  the  difference  in  time — the  east- 

bound  card  losing  a  day  and  the  Shawinigan  Water  and  Power 

other  gaining  twenty-four  hours.”  added  another  unit  to  it. 

I  am  proposing  to  the  editor  that  i 

they  have  Dr.  Amundsen  carry  one  Q^ebec-the  development  at  St.  .\ar- 
around  by  the  North  Pole  and  the  other  |be  BaLscan  River,  w  hich 

one  around  by  the  South  Pole,  along  was  officially  opened  on  October  22. 


RA\DOM  LINES 


To  Regulate  North  River 

The  Quebec  Streams  Commission 
has  decided  to  regulate  the  flow  of  the 
North  River,  in  the  Argenteuil  district. 
The  engineers  have  recommended  the 
construction  of  a  storage  basin  in  the 
upper  section  of  the  river,  which  will 
as.sure  for  the  whole  year  round  a 
con.stant  flow  of  water.  Preliminary 
work  will  be  started  without  delay  and 
actual  construction  in  the  spring. 


Ttco  **Arch  Darns'*^ 


Work  on  the  various  sections  of  the 

gives  the  name  of  the  contractor,  ijer 

ishing  the  first  stage  of  the  construe- 
tion  of  the^  Coney  Island  yards  which 

of  its  kind  in  the  country.  To  date  * - -  - - 

the  contract  price  for  the  construction  tjjg  same  longitudinal  meridians,  thu.s 
work  in  the  yards  has  amounted  to  avoiding  the  necessity  of  a  “handicap.” 
$3,845,081.  Bids  have  also  been  re-  The  ol  ‘  '  ' ' 

ceived  for  the  construction  of  the  final  whethi 
section  of  the  Fourteenth  St.  Eastern  the  dc 
subway  which  will  consist  of  an  ele-  record 
vated  structure  connecting  the  present  Pole  oi 
Broadway  elevated  line  in  Brooklyn  to  got  b 
the  subway  which  has  just  been  com-  month 
pleted  and  whose  construction  was  de-  grand 
scribed  in  Engineering  News-Record,  world. 

July  8,  1926,  p.  60.  —  . 


acquire  first-hand  knowledge  of  the 
work  which  has  been  done  in  this 
country. 

In  addition  Mr.  Lepori  is  familiariz¬ 
ing  himself  with  our  hydro-electric  and 
irrigation  development.  He  will  spend 
six  months  in  this  country.  The  water 
resources  division  of  the  U.  S.  (leo- 
is  a  matter  of  logical  Survey  is  planning  his  trip  si. 
ent  to  the  North  that  he  will  be  able  to  inspect  the  nn.re 
mous  expedition,  important  flood  control  works  and 
llatelists  several  hydro-electric  developments. 

'igible  made  the  A  building  in  which  to  hou^e  a 
the  top  of  the  hydraulic  la^ratory  now  is  being  liuil; 
—  -  -  at  the  University  of  La  Plata.  Mr. 

I..epori  is  gathering  such  data  as  he 
can  in  this  country  as  a  guide  in  the 
equipment  of  that  institution. 

While  Buenos  Aires  soon  is  to  l.ave 
what  is  termed  there  a  super-power 
steam  plant,  the  capacity  of  which  i-  to 
be  500,000  hp.,  the  government  realizes, 
Mr.  L4pori  states,  that  steps  must  he 
taken  in  the  near  future  toward  the 
development  of  the  power  resources 
the  Uruguay  River.  As  Argentina  has 
no  coal  and  must  import  fuel  from  the 
United  Kingdom  or  the  United  States, 
the  promise  of  cheap  power  lies  in 
hydro  development.  Because  of  the 
large  capital  outlay  which  this  entails, 
the  country  thus  far  has  not  been  able 
to  bring  about  such  a  development. 
Stream  gauging  work  and  other  studies 
have  been  in  progress  on  the  Urugaay 
river  for  many  years. 


PprCont  Employee! 
of  Vnliie  Average 
Done  (Daily) 


Contractor 


I.iniita  of  Contract 


Central  Park  W.,68th-79th  .Sts . 

Central  Park  W.,  79tli-89th  ,S|« . 

('entral  Park  W.,  89th-IOI.at  .St* . 

8th  Ave. -Central  Park  W.,  lOlat- 1 1  Ilh.Sttt . 

8th  Ave.,  1 1  Ith  to  122nd  Pta . 

.St.  Nirholas  .Ave.,  t22nd-l32ii(l  ,St« . 

St  Nicholas  Ave.,  IJ2nd-l4lBt  Sta . 

.St.  Nicholaa  Ave.,  1 42i<t-l49th  Sts . 

.Steel — I4lat-I49th  Sta . 

St  Nicholaa  Ave.,  I49th-I60th  Sta . 

St.  Nieholaa-Bmadaay,  16(>th-l73rd  Sta . 

I74tii8t.  4  Ft.  WaahinRton  Ave . 

Broadway  and  1 73rd  St . 

Ft.  Waanincton  Ave.,  l74tn-l83rdSta . 

Ft.  Waahinctnn  Ave.-I83id  St.-Dverlook  Terr.ace. 

8lh  Ave.,  Bank-I8tti  Sta . 

8th  Ave.,  I8th-28lh  Sta . 

8th  Ave.,  28th-38th  Su . 

8th  Ave.,  38th-48th  Sta . 

8th  Ave.,  48th-58th  Sta . 

8th  Ave.,  Central  Park  Weat,  58th-68th  Sta 

Broadn-ay  Overlook  Terrace-Cumniin(ta  St . 

nro.adway-CumminKa-21  Ith  Sta 
207th.St,,  Broarlway-IOth  Ave 


J  F.Co*an .  . 

A  A  JohnaonCorp  . 

T.  .A.  (iilliapieCo . 

Iloeenthal  En*.  Conir.  Co  . 
Heyman  4  (Jciodnian  Co  . 

Uoaoff  Sub.  Cone.  Co . 

Oeortte  .1.  .Ata’ell. 

Iji  UiM-ca  ('onat.  Corp. 
Bethli'hem  Steel  Co. . 
Rialiera4  llafterty 
Rodaera  4  Haaerty . 
Roaenthal  Ena.  Contr.  ('<>  . 
Moranti4  Raymoml.  Inc. 

Mienael  fvl  Balao . 

Silaa  B.  Maaon . 

Moranti  4  Raymond,  Inc. 

Oeorae  H.  Flinn . 

Roaoff  Subway  Cone.  Co 

C.  II  Ixwher . 

Heyman  4  Goodman,  Inc.. . 
Frederick  I,.  Cranford,  Inc. 
.Arthur  McMullen  f'o  .  . 
Silaa  It.  Maaon. 

D.  C.  Serltei  . . 
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San  Diego  Voles  $2,000,000  for 
Water-Supply  Dams 

The  electors  of  San  Diego,  Cal.,  voted 
favorably  on  a  proposition  Oct.  19  to 
is.-iue  bonds  in  the  sum  of  $2,000,000 
for  the  construction  of  two  masonry 
(lams  both  being  part  of  the  munici¬ 
pally-owned  water  system.  One  dam  is 
at  the  Sutherland  site  on  Santa  Ysabel 
Creek  and  the  other  is  at  the  San 
Vicente  site  on  San  Vicente  Creek.  The 
bonds  carried  by  a  vote  of  16  to  1.  The 
city  engineer  has  been  directed  to  pre¬ 
pare  detail  plans.  A.  P.  Davis  has 
been  retained  as  consulting  engineer. 


Engineering  Societies 


Calendar 


Annual  Meetings 


\MKRIOAN  ASSOCI.VTION  OP 
STATK  HIGHWAY  OFKKM AI..«!. 
Washington.  1).  O.  :  Annu.al  Con¬ 
vention,  Plnehurst,  N.  C.,  Nov. 
S-12,  1926. 


amerigan  society  for  munic¬ 
ipal  I.Ml’KOVEMENTS.  St. 
l.oiiis.  Mo.:  .\niiual  Meeting, 
Washington,  D.  C.,  Nov.  8-12,  1926. 

FIFTH  ANNUAL  ASPHALT  PAVING 
t'ONFEUENt'E.  AUSPICES  AS¬ 
PHALT  ASSoCIATIO.N.  New 
York  City,  Washington,  L).  C.,  Nov. 
8-12,  1926. 

NATTONAT.  COI’NCIL  OF  STATE 
HOAKOS  OF  ENGINEERING 
EXA.MINERS.  Columbia,  S.  C. : 
.Annual  Convention,  Philadelphia, 
l‘a.,  Nov.  15-16^  1926. 

HIGHWAY  RESEARCH  BOARn,  OF 
NATIONAL  RESEARCH  COUN¬ 
CIL,  Wa.shington.  D.  C. ;  Annual 
.Meeting,  Washington,  D.  C.,  Dec. 
2  and  3,  1926. 


AMERIC.AN  ROAD  BUILDERS  AS¬ 
SOCIATION,  New  Y'ork  City  ;  An¬ 
nual  Convention  and  Road  Show, 
Chicago,  111.,  Jan.  10-14,  1927. 
A.MERICAN  SOCIETY  OF  CIVIL 
ENGI.NEERS,  New  York  City : 
.Annual  Meeting,  New  York  City, 
Jan.  19-21,  1927. 

ASSOCIATED  GE-NERAL  CONTRAC¬ 
TORS,  AVashington,  D.  C. ;  .Annual 
t'onvention,  Asheville,  N.  C.,  Jan. 
24-28,  1927. 

A.AIERIC.AN  CONCRETE  INSTITUTE. 
Detroit,  Mich.  ;  Annual  Meeting, 
Chicago,  Ill.,  Feb.  22-24,  1927. 


The  Michigan  Engineering  Society 
will  hold  its  fall  meeting  at  the  Olds 
Hotel,  Lansing,  Mich.,  on  Nov.  18  and 
19.  Papers  will  include:  “Michigan 
Plat  Laws,”  T.  O.  Williams;  “The 
Water-Ratio  Method  of  Making  Con¬ 
crete,”  J.  H.  Wasson;  and  “Prevention 
of  Stream  Pollution,”  E.  D.  Rich. 

The  Princeton  Engineering  Society, 
of  Princeton  University,  announces  that 
student  branches  of  the  American  Soci¬ 
ety  of  Civil  Engineers,  the  American 
Society  of  Mechanical  Engineers  and 
the  American  Institute  of  Electrical 
Engineers  have  been  formed,  and  that 
all  of  them  are  combined  into  the 
Princeton  Engineering  Society. 

The  Society  of  Automotive  Engineers, 
headquarters  New  York  City,  will  hold 
a  “Transportation  and  Service  Meet¬ 
ing”  at  the  Copley  Plaza  Hotel,  Boston, 


Mass.,  Nov.  16  to  18,  with  papers  of 
interest  to  railroad  and  highway  engi¬ 
neers  on  the  subjects  of  the  motor 
truck’s  place  in  transportation,  the  re¬ 
lation  of  trucking  to  the  railroads,  and 
the  relation  of  motor  vehicle  transpor¬ 
tation  to  the  highways. 


Personal  Notes 


Karl  R.  Kennison,  chief  engineer 
of  the  South  Essex  Sewerage  District, 
and  consulting  engineer,  Boston,  Mass., 
has  been  chosen  designing  engineer  for 
the  special  construction  commission 
which  is  to  provide  a  new  water  supply 
for  the  Boston  Metropolitan  District. 
Mr.  Kennison  has  been  connected  with 
dam  and  power  plant  construction  in 
New  England  and  has  specialized  in 
consulting  work  on  water  supply  and 
power  investigations  and  reports. 

H.  M.  Lull,  chief  engineer  of  the 
Southern  Pacific  Ry.  (Texas  and  Louisi¬ 
ana  Lines),  has  been  appointed  assist¬ 
ant  to  the  president,  with  office  at 
Houston,  Tex.  R.  W.  Barnes,  con¬ 
struction  engineer  of  the  same  lines, 
has  been  appointed  chief  engineer,  to 
succeed  Mr.  Lull.  E.  A.  Craft  has 
been  appointed  to  the  newly  established 
position  of  engineer  of  maintenance-of- 
way,  with  office  at  Houston. 

L.  B.  Allen,  superintendent  of  main- 
tenance-of-way  of  the  Chesapeake  & 
Ohio  Ry.,  has  been  appointed  assistant 
to  the  president,  with  office  at  Rich¬ 
mond,  Va.  C.  J.  Geyer  has  been  ap¬ 
pointed  engineer  of  maintenance-of- 
way,  succeeding  Mr.  Allen,  but  with 
change  in  title  from  superintendent  of 
maintenance  to  engineer  of  mainte¬ 
nance. 

Henry  Hagel,  formerly  connected 
with  Stone  &  Webster,  Boston,  Mass., 
and  previously  with  the  Aluminum  Co. 
of  America  in  South  American  service, 
also  with  the  American  International 
Corporation,  Hog  Island,  has  accepted 
a  position  with  the  Lukens  Steel  Co. 
as  sales  engineer  to  represent  the  com¬ 
pany  on  the  west  coast  of  Florida  with 
offices  at  714  Wallace  S.  Building, 
Tampa.  His  technical  education  was 
obtained  at  Carnegie  Tech,  and  Drexel 
Institute. 

John  S.  Crandell,  consulting  engi¬ 
neer  for  the  Barrett  Co.,  has  been 
appointed  professor  of  highway  engi¬ 
neering  in  the  University  of  Illinois, 
effective  Sept.  1.  Professor  Crandell 
was  for  four  years  a  member  of  the 
engineering  faculty  of  the  Pennsylva¬ 
nia  State  College,  and  for  the  past 
eleven  years  has  been  in  the  employ 
of  the  Barrett  Co.,  serving  first  as 
special  representative  and  later  as  con¬ 
sulting  engineer.  Professor  Crandell 
has  studied  highway  problems  at  home 
and  abroad  and  has  written  numerous 
technical  articles  on  highways  and  re¬ 
lated  problems. 

W.  H.  O’Brien  has  been  added  to  the 
field  engineering  staff  of  the  Southern 
Pine  Association ;  he  will  have  his  head¬ 
quarters  in  the  (Chicago  office  where  he 


will  assist  Lee  Kraemer,  field  engineer. 
Mr.  O’Brien  is  a  graduate  of  Armour 
Institute  of  Technob^gy  and  has  had 
experience  in  construction  work,  rail¬ 
way  bridge  inspection  for  the  Illinois 
Central  R.R.,  sales  work  with  the  Con¬ 
crete  Engineering  Co.,  Detroit,  con¬ 
struction  estimating  with  James  Stew¬ 
art  &  Co.,  and  office  engineer  in  the 
Milwaukee  office  of  the  Portland  Cement 
Association. 

C.  Wadsh'orth  Edw’ard.s  announces 
the  opening  of  an  office  in  the  News- 
Press  Building,  4.'>  Market  St.,  Pough¬ 
keepsie,  N.  Y.,  for  the  practice  of  con¬ 
sulting  engineering. 

Franklin  Hall,  who  was  a  former 
chief  engineer  at  the  Erie  Proving 
Grounds,  Erie,  Pa.,  has  accepted  a  posi¬ 
tion  as  .superintendent  of  the  Sexton 
Engineering  Co.,  Mineola,  N.  Y. 


Obituary 


Francis  E.  Nipher,  professor  emeri¬ 
tus  of  physics  at  Washington  Univer¬ 
sity,  St.  Louis,  Mo.,  died  Oct.  7.  He 
was  born  at  Byron.  N.  Y.,  in  1848, 
graduated  from  the  University  of  Iowa 
in  1870  and  went  to  Washin^on  Uni¬ 
versity  as  professor  of  physics  in  187.3. 

Edward  N.  Lake,  consulting  elec¬ 
trical  engineer,  Chicago,  and  general 
manager  of  the  firm  of  Chicago  Engi¬ 
neering  Associates,  died  at  his  home 
at  Wheaton,  Ill.,  Oct.  15  at  the  age 
of  62  years.  Mr.  Lake  was  connected 
at  one  time  with  the  Chicago  Edi.son 
Co.,  the  B.  J.  Arnold  Co.  and  the  Stone 
&  Webster  Co.,  and  president  of  the 
Lake  Engineering  Co. 

Charles  S.  Butts,  engineer  of  the 
Department  of  Public  Utilities,  St. 
Louis,  Mo.,  died  Sept.  28.  Some  years 
ago  he  was  traffic  engineer  of  the  De¬ 
partment  of  Public  Utilities;  later  he 
was  engineer  of  construction  for  a 
municipal  dock  on  the  Mississippi  River 
at  St.  Louis. 

Claude  R.  Alling,  vice-president  of 
Underwriters’  Laboratories,  Inc.,  Chi¬ 
cago,  Ill.,  died  Oct.  25  in  Evanston, 
Ill.,  aged  42  years.  Mr.  Alling  was 
bom  in  Wilmette,  Ill.,  and  was  edu¬ 
cated  at  Denver  University,  North¬ 
western  University,  and  Armour  Insti¬ 
tute  of  Technology.  His  education  and 
his  whole  experience  were  devoted  to 
fire  protection  engineering.  He  joined 
the  staff  of  Underwriters’  Laboratories 
in  1907  as  assistant  to  the  chief  engi¬ 
neer  and  was  successively  assistant  and 
division  engineer,  engineer  of  the  depart¬ 
ment  of  casualty  and  automotive  engi- 
nwring,  assistant  to  the  president,  and 
vice-president.  His  work  was  succes¬ 
sively  in  fire  door  design,  the  essential 
features  of  design  and  methods  of  test¬ 
ing  sprinkling  systems,  and  general  fire 
protection  practices. 

Thomas  Reilly,  contractor,  Phila¬ 
delphia,  died  Oct.  26  at  his  home  in 
that  city  aged  68  years.  He  was  chiefly 
noted  for  his  work  in  the  building  of 
large  church  edifices  throughout  the 
country  and  also  of  many  college  build¬ 
ings  for  various  schools. 


\ 


larger  tract  in  West  Milwaukee.  The 
new  engineering  building  will  house 
the  steel  fabricating  and  assembly  .le- 
partments,  drafting  room  and  general 
contract  engineering  offices.  But  when 
it  is  completed  approximately  half  of 
the  organization  will  be  located  at  the 
West  Milwaukee  works.  The  new  build¬ 
ing  will  be  308  ft.  long  and  120  ft. 
wide,  with  the  exception  of  the  oftke 
building  which  will  be  144  ft.  wide. 
Frank  B.  Cha.se,  Inc.,  of  Chicago,  are 
the  engineers  and  designers. 


Construction  EquipmentandNaterials 


A  SECTION  DEVOTED  TO  WHAT  THE  MANUFACTURER 
IS  DOING  FOR  THE  ENGINEER  AND  CONTRACTOR 


Used  Equipment  Suggestions  ^s  dealers.  There  should  be 

.  .  j  XT  a  10  per  cent  (li.scount  to  the  dealer.  The 

to  MSker  snd  User  practice  of  giving  the  dealer  the  “douhle- 

.  _  .  .  rv.  .  .  shuffle”  and  buying  direct  by  the  pur- 

.\n  Eqmpment  Distributor  Charges  T^at  chaser  after  the  dealer  has  spent  time 
Too  Many  Manufarturers  Are  Deal-  money  in  locating  the  machine, 

ing  in  Used  Construction  jj,  ^  method  which  has  done  much  to 

.Machinery  keep  dealers  from  expanding  the  used 

Sir— Referring  to  the  article  in  the  equipment  business,  as  they  prefer  to 
Sept.  30  issue  relative  to  the  market  ‘  Sf*  with  those  that  they  know 

of  used  machinery.  maintain  clean  business  methoils. 

.  .  1  ■  Let  the  manufacturer  keep  out  of  the 

The  manufacturer  who  expressed  his  equipment  busine.ss  and  the  con- 

idea  that  It  w'ou  d  be  a  fine  thing  if  co-operate  with  the  one  that  he 

each  territory  had  a  reliable  used  equip-  ^3  equipment  dealer  and  I 

rnent  dealer,  I  believe  was  thinking  3^^.^  results  will  be  to  the  mutual 
along  the  correct  line  for  the  solution  interest  of  all  concerned, 
o  t  e  proposition.  usd  equipment  dealer  should  not 

The  manufacturers  as  a  whole  are  ^e  a  party  to  any  sale  where  the  ma- 
not  encouraging  the  used  equipment  chine  is  not  known  to  him  to  be  in  good 
ilealer  as  an  outlet  for  used  equipment,  working  condition.  The  quicker  ma- 
The  consensus  of  opinion  of  manufac-  chinery  not  in  that  class  goes  to  the 

turers,  according  to  your  article,  is  scrap  yard,  at  the  current  price  for 

that  trade-ins  are  a  losing  venture  for  junk,  the  better  it  will  be  for  the  con- 

them.  If  so,  why  do  they  enter  the  tractor  and  for  the  sale  of  good  used 

used  equipment  field  in  competition  to  equipment  as  well  as  for  new. 
the  used  equipment  dealers?  A  manu-  J.  T.  Walsh,  Construction 

facturer  will  offer  a  re-built  machine  and  Industrial  Equipment, 

on  the  deferred  payment  plan.  The  Buffalo,  N.  Y., 

contractor  expects  cash  for  his  used  Oct.  15,  1926 


Business  Notes 


Shirley  S.  French,  formerly  vice- 
president  and  general  manager  of  the 
General  Fireproofing  Co.,  Youngstown, 
Ohio,  has  been  appointed  president. 
The  Berger  Mfg.  Co.,  Canton,  Ohio,  a 
division  of  the  Central  Alloy  Steel 
Corp. 

G.  S.  Swanson  has  been  appointed 
district  sales  manager  in  charge  of 
sales  and  service,  Pittsburgh  office  of 
the  G.  H.  W’illiams  Co.,  Erie,  Pa. 

Foote  Co.,  Inc.,  Nunda,  N.  Y.,  an¬ 
nounces  that  the  Multi  Foote  Sales  Co., 
2811  West  Fulton  St.,  Chicago,  will  in 
the  future  handle  the  sales  and  service 
of  its  pavers.  Clarence  Dunkle,  for 
many  years  connected  with  the  Foote 
Co.,  will  be  manager  of  the  new  sales 
organization. 


New  Developments 
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TOWER  OP  TUBULAR  STEEL  MEMBERS 


Xovember  4,  1926 


The  shovels  have  been  desiRned  with 
a  short  tail-swing  as  a  special  aid  to  the 
basement  contractor  and  others  who 
have  to  work  in  narrow,  cramped  loca¬ 
tions.  The  crowding  mechanism  is 
capable  of  forcing  the  dipper  above  the 
boom  point  as  shown  in  the  illustration. 
It  is  independent  of  the  hoisting 
mechanism  and  permits  a  rapi<l  reverse 
movement  which  facilitates  the  unload¬ 
ing  of  sticky  soil. 

Two  traction  speeds  are  provided,  the 
higher  speed  for  travel  between  jobs. 
.411  the  models  are  changeable  to  a 
crane  by  means  of  a  patented  drum 
spider  and  lagging.  The  lagging  is  all 
that  is  necessary  to  change  in  con¬ 
verting  from  shovel  to  crane.  The 
machine  shown  in  the  illustration  is  of 
1-yd.  capacity. 

New  Construction  Tower  Made 
of  Tubular  Members 

A  construction  tower  recently  offered 
to  the  contracting  field  by  the  Dravo 
Equipment  Company,  of  Pittsburgh, 
Pennsylvania,  utilizes  tubular  sections 
for  its  members,  the  leg  sections,  struts, 
braces  and  guides,  all  being  inter¬ 


capacity  of  5,000  pounds.  The  type 
A-2,  double  tower  with  two  2-wheel¬ 
barrow  cages  also  carries  a  capacity  of 
5,000  pounds  live  load  for  each  cage. 
All  types  of  A  towers  can  be  built  to 
300  feet,  and  by  using  extra  heavy  tub¬ 
ing  which  is  interchangeable  with  the 
standard,  this  height  may  be  extended 
to  400  feet. 

The  base  of  the  tower  is  an  assembled 
frame  of  I-beams  on  each  corner  of 
which  is  set  a  casting  for  taking  the  leg 
sections  of  each  panel.  In  the  type  A 
towers  the  leg  members  are  three 
inches,  the  struts  two  inches,  and  the 
braces  one  inch  in  diameter.  In  the 
type  B  towers  the  leg  members  are  two 
inches,  extra  heavy,  the  struts  one  and 
one-half  inches,  and  the  braces  three- 
quarter  inch  in  diameter.  Provision  is 
made  for  landing  platforms  to  accom¬ 
modate  the  various  floor  levels.  On  top 
of  the  tower  is  a  cathead  made  up  of  six 
inch  channels  with  spacers  and  seven- 
eighth  inch  tie  bolts.  This  assembly 
carries  the  bearings  and  the  sheave 
wheels.  The  cathead  can  be  placed  in 
any  position,  square  or  diagonal  across 
the  tower.  The  towers  may  be  either 
leased  or  purchased  outright. 
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travel,  50  to  100  ft.  per  min.  The  power 
unit  is  a  2-cylinder,  reversing  steam  en¬ 
gine  with  6Jx7  in.  cylinders  running  at 
180  to  200  r.  p.  m.  A  vertical  cross  tube 
boiler  is  used  with  a  heating  surface  of 
about  86  sq.ft.,  using  a  pressure  of 
about  120  lb.  per  sq.in. 

The  boom,  frame  and  platform  are 
of  channel  iron  construction.  A  wooden 


cab  is  used.  Wheels  and  pulleys  are  of 
cast  steel,  while  the  drivers  and  shafts 
are  of  forged  steel.  All  spur  wheels 
and  bevel  spur  wheels  are  machined. 

The  crawlers  are  driven  either  to¬ 
gether  or  separately.  The  crane  is  pro¬ 
vided  with  lighting  equipment,  electric¬ 
ity  being  supplied  by  a  flexible  cable 
100  ft.  long  wound  on  a  cable  drum. 
The  vertical  loads  of  the  crane  are 
carried  on  2  ft.x6  in.  roller  bearing  on 
the  crawler  tread.  The  driving  wheels 
do  not  support  any  load.  Soil  pressure 
is  about  28J  lb.  per  sq.in.  If  desired, 
the  machine  can  be  equipped  with  boil¬ 
ers  fired  by  oil  fuel  or  a  Diesel  or  a 
gasoline  engine  or  an  electric  motor 
may  be  supplied. 

A  New  Line  of  Hoists  in  One, 
Two  and  Three-Drum  Types 

Hoists  built  on  the  unit  plan,  that  is, 
designed  so  that  additional  drums  may 
be  added  up  to  a  total  of  three,  have 
been  made  available  by  the  Construction 
Machinery  Co.,  Waterloo,  Iowa,  as  a 
new  line  of  non-reversible  hoists  with 
a  load  capacity  on  single  lines  of  from 
2,000  to  8,000  lb.  at  165  ft.  per  min. 
Heretofore  the  company  has  only  built 
hoists  with  capacities  up  to  2,000  lb. 
The  new  line  of  hoists  has  the  operat¬ 
ing  levers  grouped  at  the  rear  of  the 


changeable  in  order  to  simplify  and 
speed  up  erection.  It  is  claimed  that 
this  tower  can  be  erected  at  one-third 
to  one-half  the  cost  of  any  other  type, 
from  100  to  156  feet  having  been 
erected  in  an  eight  hour  day. 

There  are  two  types  of  towers,  each 
type  embodying  three  sizes.  The  type 
B,  two-wheelbarrow  size,  and  type  BB, 
three-wheelbarrow  size — each  has  a  live 
load  capacity  of  3,000  pounds  and  a 
maximum  height  of  110  feet;  and  the 
type  B-2,  double  tower,  with  two 
2-wheelbarrow  cages  has  the  same  live 
load,  capacity  and  height.  The  type 
.4,  two-wheelbarrow,  and  type  A  A, 
three-wheelbarrow,  have  a  live  load 


A  Steam  Crawler  Crane  of 
German  Manufacture 

The  Ardeltwerke  G.  m.  b.  H.  Ebers- 
walde,  a  large  manufactering  concern 
near  Berlin,  is  featuring  a  crawler 
crane,  a  description  of  which  is  indica¬ 
tive  of  one  type  of  equipment  being  of¬ 
fered  to  the  German  contractor. 

The  capacities  given  are  6  tons  at 
15-ft.  7-in.  radius  and  2  tons  at  29-ft. 
7-in.  radius,  when  working  with  a  hook 
and  3  tons  at  23-ft.  radiuo  when  work¬ 
ing  with  a  grab  bucket.  Working 
speeds  are  listed  as  follows:  Up  to  3 
tons,  100  ft.  per  min;  from  3  to  6  tons, 
50  ft.  per  min;  slewing,  2  ft.  per  min; 


hoist  so  that  the  operator  always  has  a 
forward  view  of  all  operations  in  and 
about  the  equipment. 

The  power  units  are  gasoline  engines, 
ranging  in  capacity  from  15  to  60  hp. 
An  additional  feature  is  the  fact  that 
a  boom  swinger  can  be  attached  in 
place  of  the  third  drum. 


Engineering  News-Record  Statistics 
of  the  Construction  Industry 


in  the  United  States 


Engineering  ISews-Record  CONSTRUCTIOIS  COST  Index  IS  umber  (1913  =  100) 


MONTHLY 

January,  l!t25  to  Date 

November,  1926  . 

October,  1926  . 

November,  1925  . 

Peak,  June,  1920 . 

1913  . 


Engineering  news- 

RECORD’S  Construction  Cost 
Index  Number  is  slif^htly  above 
the  October  level,  owin^  to  upward 
adjustments  in  wage  schedules,  oc¬ 
curring  mostly  in  the  West.  The 
average  rate  for  common  laborers 
is  55jc.  per  hr.  for  the  entire 
country  as  compared  with  55c.  one 
month  ago  and  54c.  at  this  time  last 
year.  Thus,  general  construction 
cost  is  2  per  cent  above  November, 
1925,  23  per  cent  under  the  peak 
and  110  per  cent  above  the  1913 
level. 


YEARLY 

1913  to  1925 


CONSTRUCTION,  COST-1913=100 


En^inttring  t/ews  -Record  SfafisHea 


Engineering  ISews-Record  CONSTRUCTION  VOLUME  Index  Number  (1913  ==  100) 

E  NGINEERING  NEWS- 
RECORD’S  Construction  Vol¬ 
ume  Index  Number  is  244  for  the 
month  of  October  and  201  for  the 
whole  of  1921 


YEARLY 

1913  to  1925 


MONTHLY 

January,  1925  to  <»itol)fr,  i 

October.  1926  . 

SeptemlK^r,  1926  . 

October,  1925  . 

Peak,  August,  1925 . 

1913  . 

- 1925  - 

141  May....  209  Spptoni 

145  June....  214  Octolie 

l6l  July .  178  Novpni 

211  AuKUst..,266  Deccml 

- 1926 - 

98  .Mar . 240  May 

87  April.... ..  7J3  June 

. 248  .\uKust . 


5,  as  against  100  for 
1913.  This  means  that  the  actual 
volume  of  contract  letting  in  1925 
(not  the  mere  money-value  of 
the  contracts  let  that  year)  is 
101  per  cent  above  the  volume 
for  1913.  The  monthly  volume 
number,  244  for  Octo^r,  1926, 
contains  the  increment  of  construc¬ 
tion  and  indicates  the  rate  at  which 
contracts  are  being  let  as  compared 
with  1913  awards. 


January. 
Ki'bruary 
March. .. 
April . 


CONSTRUCTION  VOLUME -1913 =100 
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AveraKe  Wage  of  Skilled  Building  Trades 

BrjckUycri.  Carpenterg  and  Steel  Erectori 


Contracta  Awarded  in  the  United  States 

Reported  in  E.  N.-R. 


Price  of  Steel  Structui 


Shape!  3-Iii4  PUtf  t-In. 


KFout  vtttkt  month , 


Industrial  Building  Awards 

140,000  and  Orer 


F^.l>.  Kttabarih 


ysfm^ks  pmr  month 


Commercial 


Building  Awards 

$150,000  and  Orer _ 


P/ntf  Aftw  Orhan^ 


^Four  w*ths  04r 


Street  and  Road  Lettings 

_ $25,000  and  Orer 


Price  of  Umbers,  Wholesale,  E 

_  Car  Lota  to  Contractora 


Arerage  Common  Labor 

Pick  ar-*  — »  »lTn 


Net  Price  of  Portland  Cement 


Car  Lota,  F,o.b.  Chicago 


November  4,  1926 


ENGINEERING  N  E  W  S  -  R  E  C  O  R  D 


October  Contracts  Show  Unseasonal  Gains  in  Commercial 
Buildings^  Sewers^  Excavations^  Etc, 

Building  Permits  Below  Normal 


The  total  money  value  of  enffi- 
neerinp:  construction  contracts 
awarded  Jan.  1  to  Nov.  1,  1926  is 
14  per  cent  greater  than  that  for  the 
corresponding  period  last  year,  accord¬ 
ing  to  Engineering  News-Record  sta- 
ti.stics. 

Proposed  work  represents  a  slightly 
greater  gain  (16  per  cent)  compared 
with  the  first  ten  months  of  1925. 

Marked  gains  in  contract  letting 
were  noted  during  October  in  sewers; 
excavation,  drainage,  irrigation,  levee, 
river  and  harbor  work;  commercial 
buildings;  and  unclassified  public  proj¬ 
ects. 

Heavy  increases  in  proposed  work 
occurred  during  the  last  month  in 
water-works,  sewers,  and  various  un¬ 
classified  jobs. 

The  foregoing  is  in  direct  contrast 
with  the  recent  slump  in  building  per¬ 
mits.  The  fact  thht  the  latter  has 
fallen  about  2  per  cent  below  the  point 
of  normal  seasonal  decline  would  indi¬ 
cate  that  further  recession  in  the  vol¬ 
ume  of  general  construction  will  affect 
mostly  speculative  buildings  of  a  resi¬ 
dential  nature. 

October  gains  in  volume  of  contract 
letting  developed  in  fifteen  states, 
by  classes,  as  follows:  Sewers — Illi¬ 
nois,  New  York,  Maryland,  Florida,  Ala¬ 
bama;  bridges — Indiana,  West  Virginia, 
Maryland,  Oklahoma,  Illinois;  streets 
and  roads — Alabama,  West  Virginia, 
Utah,  Idaho,  Oklahoma,  Illinois;  com¬ 


mercial  buildings  —  Indiana,  Alabama, 
Maryland,  New  Jersey,  New  York, 
Washington,  Colorado,  Illinois;  public 
building.s — Florida,  New  Jersey,  Cali¬ 
fornia,  Illinois;  Federal  Government — 
Wyoming,  California,  Maryland,  Flor¬ 
ida;  excavating — California,  New  York; 
water-works  —  Maryland;  industrial 
buildings — Alabama;  unclassified  proj¬ 
ects  —  Washington,  California,  New 
York,  Maryland,  Indiana,  Illinois. 

In  the  accompanying  table  of  con¬ 
tracts  awarded  for  the  month  of  Octo¬ 
ber,  a  minimum  value  was  adopted  on 
each  class,  in  order  to  eliminate  the 
small  jobs  and  present  a  concentrated 
total  for  engineering  construction 
throughout  the  entire  country.  Mini¬ 
mum  values  were:  Water-works  and 
excavating  jobs,  $15,000;  other  public 
works,  $25,000;  industrial  buildings, 
$40,000;  commercial,  educational,  re¬ 
ligious  and  other  buildings,  $150,000. 
The  excavating  work  comprises  drain¬ 
age,  irrigation,  levee,  river  and  harbor 
projects. 

The  average  weekly  totals  of  engi¬ 
neering  contracts  awarded  in  the  United 
States  for  the  month  of  October,  1913 
to  1926,  are  as  follows: 


Taking  October  engineering  contract 
totals  (entire  U.  S.)  for  the  last  four¬ 
teen  years  and  correcting  the  figures 
for  all  price  inflation  occurring  during 
that  period  and  we  have,  with  1913 
equaling  100,  the  following  comparison: 


1913 . 

.  100 

1920 

79 

1914 . 

.  »08 

1921 . 

130 

I9IS . 

.  101 

1922  . 

154 

1916 

97 

1923 

154 

1917 

87 

1924 

164 

1918 

67 

1925 

233 

1919 

207 

1926 

244 

1913 . 

..  $10,008,000 

1920 

.  $23,492,000 

1914 . 

..  10,950,000 

1921 

24,978,000 

1915 . 

11,886,000 

1922 

33,672,000 

1916 . 

14,001,000 

1923.... 

39,436,000 

1917 . 

..  16,762.000 

1924.... 

39,277,000 

1918 . 

15,065,000 

1925.... 

55,603,000 

1919 . 

49,743,000 

1926.... 

59,711,000 

Principal  among  the  last  month’s 
largest  awards,  were  the  following: 

Power  plant  and  paper  mill,  Ontario, 
Canada,  Spruce  Falls  Power  &  Paper 
Co.,  to  Morrow  &  Beatty,  Ltd.,  Peter¬ 
borough,  $12,000,000. 

Cathedral  of  Learning,  Pittsburgh, 
Pa.,  University  of  Pittsburgh,  to  Stone 
&  Webster,  Boston,  $7,000,000. 

Loft  and  office  building.  New  York, 
N.  Y.,  C.  G.  Edwards  Syndicate,  to  G. 
Richard  Davis  &  Co.,  Inc.,  $6,000,000. 

Office  and  store,  Chicago,  Ill.,  Estate 
of  Marshall  Field,  to  Henry  Ericsson 
Co.,  and  others,  $.5,000,000. 

Theatre,  hotel,  stores,  Chicago,  Ill., 
A.  Karsas,  to  Longacre  Con.str.  Co., 
$5,000,000. 

Office  and  hotel,  Los  Angeles,  Calif., 
State  Societies  of  Southern  California, 
to  S.  H.  Shave  Constr.  Co.,  $3,.500,000. 

Club,  New  York,  N.  Y.,  American 
Womens  Realty  Assoc.,  Inc.,  to  Marc 
Eidlitz,  $3,000,000. 


Value  of  Contracts  Let  in  the  United  States  and  Canada  During  October,  1926 


New 

Middle 

Middle 

West  of 

Far 

United 

England 

Atlantic 

South 

West 

Mississippi 

West 

States 

U.  S. 

Canada 

Wafprworka . 

$447,000 

$514,000 

$182,000 

$2,708,000 

$204,000 

$159,000 

$4,214,000 

$.52,231,000 

$30,000 

Sewer* . 

289,000 

4,222,000 

1,684,000 

3,934,000 

766,000 

886,000 

11,781,000 

87,813,000 

56,000 

Rriilge* . 

50,000 

2,149.000 

557,000 

1,929.000 

1,197,000 

279,000 

6,161,000 

71,838,000 

389,000 

Kxravation,  drainage,  irrigation. . . 

11,000 

480,000 

16,000 

450,000 

507,000 

3,284,000 

4.748,000 

25,350,000 

28.000 

Streets  and  roads . 

125.000 

9,083,000 

5.044,000 

11,181,000 

9,132,000 

6,344  000 

40,909,000 

434,633,000 

719,000 

Industrial  building . 

2,145,000 

1,620,000 

1,991,000 

7,756,000 

1,423,000 

426,000 

15,361,000 

2.58,507,000 

rommercial  building . 

10.610.000 

54,566,000 

5.830,000 

46,499.000 

4,161,000 

22,484.000 

144,150.000 

1,262,268,000 

3,900,000 

Federal  Government . 

12,000 

779.000 

369,000 

279,000 

360,000 

688.000 

2,487,000 

46,649,000 

Unclassified . 

339,000 

1,561,000 

362,000 

2.281.000 

608.000 

3,882.000 

9,033,000 

178,134,000 

169,000 

October,  1926 . 

$14,028,000 

$74,974,000 

$16,035,000 

$77,017,000 

$18,358,000 

$38,432,000 

$238,844,000 

$2,41.5,362,000 

$5,291,000 

.September,  1926 . 

33,620.000 

70.027.000 

24.354.000 

63,210,000 

52.341.000 

32,905,000 

276.457,000 

8.254,000 

October,  1925 . 

22,798,000 

105,328,000 

19,896,000 

62.019.000 

30,382,000 

37.594,000 

278.017.000 

1 3,007,000 

January  1  to  date,  1926 . 

1  203,318,000 

737.968,000 

342,660,000 

610.069.000 

357,340.0M 

'  264,117,000 

2,415,362,000 

100,387,000 

January  1  to  date,  1925 . 

176.153,000 

769,982.000 

203,116.000 

383.902.000 

356,152.000 

!  237.619.000 

2,126.924,000 

75,850,000 

Labor  Rates  and  Conditions  Throughout  the  Country 

Fewer  Strides  and  Wage  Controversies 


PROJECTED  construction  work  is  in 
sufficient  volume  to  maintain  em¬ 
ployment  in  the  skilled  building  trades 
at  practically  the  same  levels  held  dur¬ 
ing  the  boom  period,  1922  to  1926. 

Common,  unskilled  laborers,  however, 
may  experience  seasonal  slackness  dur¬ 
ing  the  next  three  months. 

The  number  of  serious  strikes  or 
other  controversies  in  the  construction 
industry  throughout  the  country,  is  re¬ 
markably  small. 

Settlements  have  been  reached  in 
most  of  the  major  disputes  and  it  is 
thought  that  the  recent  recession  in 
•'■peculative  housing  construction  may 
have  helped  dispose  of  the  nine  or  more 
important  strikes  which  were  active 


three  months  ago,  and  may  also  have 
prevented  any  more  from  arising. 

Some  of  the  other  industries  that 
show  employment  of  labor  at  a  sus¬ 
tained  normal  rate  of  activity  are : 
lumber,  textiles,  boots  and  shoes,  auto¬ 
motive,  coal  mining  (bituminous  and 
anthracite)  and  metal  mining.  In 
none  of  the  other  principal  industries 
is  there  a  slackening  of  operations  to 
any  alarming  degree. 

Production  in  the  basic  industries, 
thus  far  this  year,  has  not  touched 
the  low  point  reached  in  1923,  the 
heaviest  production  year  since  the  de¬ 
pression  of  1921.  Total  earnings  and 
employment  of  factory  workers  con¬ 
tinue  in  the  upward  movement  started 


back  in  July  of  the  current  year. 

Among  the  principal  wage  adjust¬ 
ments  of  the  month  were:  the  rise' of 
12ic.  per  hr.  granted  sheet  metal 
workers  in  St.  Louis;  the  advancing  of 
Pittsburgh  stone  masons  to  |1.56i  per 
hr.;  and  increased  wages  for  shop  and 
other  railway  workers  and  coal  miners. 

The  clash  between  union  and  open- 
shop  carpenters  in  San  Francisco, 
started  seven  months  ago,  has  resulted 
in  e'ght  indictments  for  violence  thus 
far,  according  to  latest  reports  from 
the  affected  area. 

Philadelphia  carpenters  in  their 
drive  against  open-shop  mill  work,  are 
greatly  hampered  by  slackness  in  de¬ 
mand  for  this  craft  in  the  local  market. 


Current  Building  Trades  Wage  Rates  Per  Hour 

(Higher  rates  indicated  by  +,  decreases  by  — ) 

Hoisting  Hod  Pile 

Bricklayers  Carpenters  Engineers  Carriers  Drivers 

?1.12l  ?0  70  ?0  70  $050  . 

I  \  75  1  (y)(a  l  10  1  OOlfri  12i  1  00  $0  65 

1  00(h  I  50  40(al  05  75  (n  1  00  50@'  75  .... 

!  40  1  25  1  25  .79  1  15 

1  50  1  .H;  1  .Hi  95  1  .Hi 

1  1  50  1  50  .90  1  37J 

1  50  1  25  1  50  .87J@1.10  1  10 

1  62i  1  12i  1  00  .  40@'..75  1  00 

1  ^2i  1  25  1.12i(flH  ISJ  81i((^.871  1  00 

150  ')0Cd>1.15  85®  100  .90  .85®!. 00 

1  50  1  174  1.25  .90  1.12i 

1  50  1  00  1.00  1.12i  .80 


Structural 

Iron 

Workers 

$0.75 

1.12i 
.75®!  75 

1.25 

1.511 
1  50 
1  50 

1  00 
1  15| 

I  121 

1.25 
1.00 

1  00 
.75 


Common 

Labor 

SO.  25®,  50 


Cities 

Atlanta . 

Baltimore.  . 
Birmingham 
Boston  . 

Cincinnati  . 

('hicago 

Cleveland.. 

Dallas . 

Denver. 
Detroit . 


ansas 


.Minneapolis  .. 
Montreal  .  . 

New  Orleans. 
New  ^’ork  .  .  . 

Philadelphia. 

Pittsburgh.. 

St.  Louis  .  . 
San  Francisco 
Seattle . 


Painters  returned  to  work  without  offi-  fitters.  Other  crafts  in  fair  demand, 
cially  callinfr  off  a  strike  recently  be-  Employment  in  Detroit  machine 
irun.  In  addition  to  unemployment  in  shops  is  reported  as  having  dropped  off 
the  carpenter  trade  in  Philadelphia,  gradually  during  the  last  two  weeks, 
similar  conditions  are  also  noted  among  Birmingham  affords  employment  to 
cement  finishers,  painters,  and  .steam  the  skilled  building  trades.  A  small 


number  of  commoh  laborers,  however, 
are  out  of  work. 

No  unemployment  has  developed 
among  skilled  building  trades  mechanics 
in  the  other  fifteen  important  industrial 
districts  reporting  regularly  to  E.  N.-R. 


Monthly  Prices  of  Construction  Materials 

Ups  and  Downs  of  the  Market 


Pig  Iron — Further  reductions  in  iron 

prices  between  now  and  the  end  of  the  ^'TEEL  demand  is  perceptibly 
year  are  improbable,  especially  since  slower  than  it  was  three  weeks 

re.serve  stocks  are  low,  coke  is  scarce 

and  fuel  prices  generally  are  at  the  ^  much  of  the  recession,  how- 
highest  levels  reached  during  the  last  ever,  is  due  to  seasonal  influences, 
six  years.  Minimum  on  No.  2  foundry  Lumber  quotations  show  little 
at  Birmingham  is  $20  per  ton,  the  same  strength  owing,  no  doubt,  to  the 
as  It  was  a  year  ago.  general  drop  in  housing  construc- 

Railway  Supplies— Kails  and  track  .  erarcitv  and  bierher 

supplies  are  in  good  ilemand  with  mill  scarcity  and  higher 

prices  firm.  Drop  in  buying  of  car  ma-  fuel  prices  prevent  any  further 
terials  occurred  during  the  last  three  decline  in  iron.  The  situation  as 
weeks.  a  whole,  reveals  few  important 

Pipe — Present  movement  of  steel  price  fluctuations  during  the 
pipe  is  notably  active  compared  with 
lessening  of  demand  in  other  steel  prod-  ‘ 

ucts.  Cast-iron  pipe  holds  at  Oct.  1  ,  .  .r.,  .  ^  . 

levels.  Sewer  pipe  advanced  slightly  sharply  in  Chicago  Oct.  25,  no  other 
about  a  month  ago  at  the  principal  changes  in  carload  prices  developed, 
factory  points  on  all  sizes  from  3-in.  to  Lime  and  Cement — The  trend  in  lime 
36-in.,  with  the  exception  of  27-in.  and  is  downward.  Boston,  Dallas,  Los 
30-in.  pipe.  Price  schedules,  however,  Angeles,  and  Atlanta,  all  report  de- 
have  since  reverted  to  the  Sept.  1  levels,  dines  in  November  prices.  Over  75 
Soil  pipe  prices  are  approximately  10  per  cent  of  the  cities  listed  show  ce- 
per  cent  above  those  obtaining  Jan.  1,  ment  prices  exactly  the  same  as  in 
1926.  November,  1925. 

Road  and  Paving  Materials — The  Brick  and  Hollow  Tile — Brick  is 

only  changes  during  the  month  in  firmer  in  the  South.  Approaching  cold 
twenty-one  cities  reporting  to  E.  N.-R.  weather  will  close  many  of  the  plants 
w’ere  a  slight  drop  in  road  oils  at  St.  in  Northern  districts  with  resultant 
Louis,  an  advance  of  $1  per  ton  on  seasonal  scarcity  of  brick.  Drop  in  de¬ 
package  asphalt  in  Baltimore,  and  mand,  also  seasonal,  serves  to  prevent 
lower  prices  for  wood  blocks  in  the  any  unusual  fluctuation  in  fall  prices. 
Boston  and  Minneapolis  markets.  Hollow  tile  has  settled  to  levels  com- 

Sand,  Gravel  and  Crushed  Stone—  parable  with  those  of  November,  1925. 
The  market  in  this  group  will  probably  Structural  Steel — ^Demand  is  defi- 
remain  stable  until  freezing  weather  nitely  slower  than  it  was  three 
sets  in.  Sand  and  gravel  advanced  weeks  ago,  in  structural  shapes,  rein- 


Next  week  —  “Detail  Replacement 
Caste  of  an  Office  Building  Erected 
in  1914.” 


I 


Xovember  4,  1926 


E.  IS,-R.  Prices  of  Construction  Materials 

Price  advanres  since  last  month  are  indicated  by  heayyStype;  declines  by  ita.'irs 


BUTT  WELD.  EXTRA  STRONG.  PLAIN  ENDS 
..60  491  I  to  II .  JO 


PIG  IRON — Per  Grots  Ton  f.o.b.: 

Cl.VClNNATI  Nov.  4 

No.  2  Southern  (silicon  2.  2S@:2.7S) .  $24. 19 

Niirthern  Basic . .  20.  Ji 

No.  2  Southern  Ohio  (silicon  1. 75^12. 25) _  21.  J^ 

NI'.'V  YORK,  tidewater  delivery 
Southern  No.  2  (silicon  2.25(a  2.75) .  gH  ..I" 

BIRMINGHAM 

No.  2  Foundry  (silicon  2.25^-2.75) .  20. (H 

rilll-ADEI.PHIA 

K!«..tprnPa.,  No.  2X  (2  25(ff  2  75  sil.) .  22. 7( 

Virginia  No.  2  (silicon  2 . 25@  2.75) .  .  1 1 

Basic .  21.2' 

ClllC.\GO 

No.  2  Foundry  Local  (silicon  1  75(5  2  25) _  gt  .0< 

So.  2  Foundry  Southern  (silicon  2.25(a  2.75). 

PITTSBURGH,  including  freight  charge  ($1  76)  from  the 
Valley 

:  No.  2  Foundry  Valley  (silicon  1. 75(32.25). . .  20  21 

Ba.sic .  ^  7i 

Btssenier .  ■  20  71 


LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 

..  53  424  2 .  23 

. .  57  461  21  to  4 .  29 

. .  56  454  44  to  6 .  28 

..  52  39}  7  and  8 .  21 

45  321  9  to  12 .  16 


20.00@2I  00 


STEF.L  PIPE — From  warehouses  at  the  places  named  the  following  discounts 
hold  for  welded  steel  pipe: 

- Black - 

New  York  Chicago  Birmingham  St.  Louis 

I  to  3  in.  butt  welded .  53“^  54^^  62%  49% 

21  to  6  in.  lap  welded .  48%  51%  59%  46% 

- ; - Galvanised - - 

New  York  Chicago  Birmingham  St.  I-nuis 
I  to  3  in.  butt  weldeel..  39%  41%  50)%  36% 

21  to  6  in.  lap  welded.  35%  471%  33% 

Malleable  fittings.  Classes  B  and  C.  banded,  from  New  York  stock  sell  at  list 
plus  4%  less  5%.  Cast  iron,  standard  sires,  36  —  5%  off. 


CA.ST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots: 

- -  New  York . 

Birmingham  Burlington,  N.  J.  Nov.  4  One  Year  Ago 

4  in .  $44  00  $5  f0'>(*54  00  #  56  60  $54.  60(3  55.  60 

6  in.  and  over  40  00  49.0<H&50.00  .ji.6V)(<952.60  50.60(^51.60 

Pittsburgh  Chicago  St,  Louis  San  Francisco 

4  in.  $52  60  $52  20  $49  60  $54.00 

6  in.  and  over  48.60  48.20  45.60  50.00 

Gas  pipe  and  Class  "A.”  $4  per  ton  extra. 


SCRAP — The  prices  following  are  f.o  b.'per  net'ton  paid  by  dealers: 

New  York*  Chicago  Birmingham 

$14.00«e$l5  00  .  i0(3$13  00  $/’  (mtitli.oO 

10  OO'u  II  00  14  00(^  14  50  14  00(3  14  50 

16  00(a)  17  00  16  (6  7'>  17  00(9)  17  50 

9  25'a,  9  75  6  50®  7  00  8  00(3  8  50 

10  00(3  10.25  6. .50®  9.00  8  00(3  9  00 

16.00(3  16  50  13.50®  75  00  16  00®  17.00 

12  50'3  13.00  73.50®  75.00  15  0(K3  16  00 

23.00(3  24.00  .  21  0(Koi  22  00 

ll.50<a)  12.00  77.50®  12.00  13.00(3  14  00 


No.  I  railroad  wrought. 

Stove  plate . 

No.  I  machinery  cast.. 
Machine  shop  turnings. 

Cast  borings . 

Railroad  malleable . 

Re-roliing  rails . 

Re-laying  rails . 

Heavy  melting  steel. . . 
♦Clross  ton. 


CLAY  DR.AIN  TILE — The  following  prices  are  per  1,000  lin.ft.: 

< - New  York 

One  Bir-  San 

Sise,  In.  Nov. ,4  Year  Ago  St.  Louis  rmngham  Francisco  Dallas 

3  .  $45.00  $48.00  $40.00  $45.00  ....  $73  00 

4  .  55.00  50.00  40.00  56.00  $76.53  1 10  00 

5  .  .  _  80.00  97.75  118  00 

6  .  90.00  92  00  70.00  100.00  127.50  150  00 

8  .  160.00  160.00  170.00  165.00  212.50  210.00 


Railway  Supplies 


STEEL  RAII.S — The  following  quotations  are  per  ton  f.o.b.  for  carload  or 
larger  lots.  For  less  thanjcarload  lots  5c.  per  100  lb.  is  charged  extra: 

> - Pittsburgh - - 

One  Birming-  St. 

Nov  4  Year  .Ago  ham  Chicago  Louis 

Standard  beasemer  rails. . .  $43  00  $43  00  $43.00  $43  00  . 

Standard  openhearth  rails.  43  00  43.00  43  00  43  00  $51.09 

Light  rails,  8  to  10  lb .  34(336  I  80(3  I  90*  2  0  5  2  U* 

Light  rails.  12  to  14  lb .  ...  32@  34  34(3  36  I  80(3  1 .90*  1  88  1  N* 

Light  rails.  25  to  45  lb. .. .  36  00  323  34  34(336  I  80(ni  I  90  *1.84-1  $4* 

Re-rolled  rails .  K(3  30  27(3  30  34(a.M  34®  36  1 8®  2 1 

♦Per  100  lb. 


SEWER  PIPE— The  following  prices  are  in  rents  per  foot  for  standard  pijie  in 
car  k>ad  lots,  f.o.b.,  except  as  otherwise  stateil: 

San 

NewYork  Pitts-  Birming-  St.  Fran- 

Sixe,  In.  Delivered  burgh  ham  Louu  Chicago  cisco  Dallas 

3  .  $0,088  $0.10  .  $0.09  $0.12  .  .  . 

4  . 088  .10  10.10  .09  .15  $0.15 

5  . 121  .135 . 13)  .18  .18 

6  .  $0.24  .121  .21  .14  .13)  .21  .21 

8 . 43  .  198  .315  .225  .21  .30  .325 

10 . 50  .231  .45  .315  .31)  .42  .476 

12 . 65  .297  .54  .405$  .40)  .56  .612 

15 .  lost  .396  .75  .6754  .54  .92  1.02 

18 .  I.55t  .55  .90  .945}  .75  1.32  1.53 

20  .  I.89t  .66  1.20  _  .90  . 

21  . 77  I  25  l.25t  . . 

22  .  2.52t  .88  I  35  .  I  20  1.564 

24 .  2.R4t  .99  2.665  l.62t  I  35  2.16  2.04 

27 .  4  65t  2.405  2  952  2.45t  2  75  3.00  3  34 

30 .  5.l6t  2.664  3  96  J.OOt  3  7  5  3.60  4  06 

33 . .  6  98t  3.60  4.51  3.55$  4  50  ....  4  99 

36 .  Boot  4.10  5.06  3.95}  5.00  .  5.42 


R.AILWAY  TIES — For  fair-sised  orders,  the  following  prices  per  tie  hold: 

6  In.  X  8  In.  7  In.  x  9  1 

by  8  Ft.  by  8)  Ft. 

Chicago,  white  oak,  plain .  $1.45  $1.83 

Chicago,  enipt.v  cell  creosoted . 1.90  2.45 

Chicago,  sine  treate*!  .  I  70  2. 20 

San  Francisco,  green  Douglas  fir .  .84  1.14 

.^an  Francisco,  empty  cell  creosoted,  Douglas  fir.  I  70  2.25 

St.  laiuis,  white  oak,  plain .  1.20  1.45 

St.  I.ouis.  sine  treated .  1.60  I  85 

St.  Ixiuis,  red  oak,  plain .  I  .  10  1.35 

St.  laiuis,  sap  pine-cypress .  .95  1.20 

Birmingham,  white  oak .  1.25  1.45 


Boston . $0,125  $0,185  $0.27  \ 

Minneapolis .  .25 

Denver . 135*  .18*  .27 

Seattle . 14  . 35 

Ixis  Angeles . 1675  .186  .2825 

New  Orleans . 116*  .277*  .295 

Cincinnati . 105  ,1575  .245 

Atlanta . 10*  .15*  .25 

Montreal .  .50  .90 

Detroit . Ill  .1665  .259 

Baltimore . Ill  .  166  .259 

Kansas  City,  Mo . 15  .21  .29 

Philadelphia . II  .16  .26 

*4-in.,  6-in.,  9-in.,  respectively.  tDouble  Strength. 


TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb.  f.o.b.  Pittsburgh 
mill  for  carload  lots,  together  with  the  warehoiue  prices  at  the  places  named; 

- - Pittsburgh - .  San  Bir- 

One  Year  St.  Fran-  ming- 

Nuv.  4  Ago  Chicago  Louis  cisco  ham 

Standard  spikes, 

A-m  and  larger$2  80®$2  90  $2  80  $3.55  $3.65  $3  80  $3.00 

Trackbolts .  3. 90® 4  25  390(a.4l5  4.55  4.60  5.35  3  90 

Standard  section 

anglebars . 2.tS(a;2  OS  2.75  3.40  3  75  3.60  4  15 


Road  and  Paving  Materials 


ROAD  OILS — Following  are  prices  per  gallon  in  tank  ears,  8,000  gal.  minimum 
f.o.b.  place  named:  One 

Nov.  4  Year  Ago 

New  York,  45%  asphalt . (at  terminal).. . $0  065  ®$0.07  $0,065  (h  $0.0 

New  York,  65%  asphalt . (at  terminal)...  .0675(4  .0725  .0675®. 072 

New  York,  binder . (at  terminal)...  .07  ®  .075  .07  ®.075 

NewYork,  flux . . (at  terminal)...  .07  ®  .075  .07  ®.075 

New  York,  liquid  asphalt . (at  terminal). ..  .07  ®  .075  .07  ®.075 

St.  Louis,  40(a  50%  asphalt .  .0.5.$  .05 

St.  I>ouis,  50®60%  asphalt .  .0r,tS  .051 

Birmingham,  55%  asphalt .  .0475  .0475 

Dallas,  45%  asphalt .  .0495  .05 

Dallas,  30%  asphalt .  .1455  .046 

Dallas,  binder .  .061  .062 

San  Frandseo,  binder,  per  ton .  12.00*  13.50* 

*  F.o.b.  Olsmn,  Cal.  Freight  to  San  Franeiseo,  80e.  par  toa. 


WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for  earload  lots 
at  Pittsbtmgh  mill: 

BUTT  WELD 

Steel  Iron 

Inches  Black  Galv.  Inches  Black  Gahr. 

I  to  3. .  62  501  I  to  II  30  12 

LAP  WELD 
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A.SPHALT — Pricf  per  ton  in  parkaces  (350-lb.  bbU.  or  425-lb.  drums)  and  in 
t>ulk  in  carload  lots,  f.o.b.  points  listed: 


itiwton  (Mfziran) . 

Chienao  (Texas) . 

San  Francisco. /.O.6.  rffinery.  Oleum,  Cal . 

Dallas  (Texas) . 

Seattle.  “D"  gratif.Cnlifitrnia,  f.o.b.  Richmond . 

Denver  (Colt /omifi)  .  . 

Minne^olis,  f  o  b.  Tuin  (  iiiis  (StonMnih . 

St.  Ix)uia(.t/exvnn) . 

Ilaltimorc  (.Standard  OH)  (f.o.b. rrfinrry) . 

Montreal  (/mperinO .  27.00 

Atlanta  ( 1/  extean) .  “  '* 

Detroit  (.3/ exi  ran) . 

('incinnati  (K  mtveku  Rock') . 

Maurer.  N.  J.  (Birmudtt) . 

Maurer,  N.  J.  (Triniilntf) . 

Philadelphia  (.3/extcon)  . 

Kansas Oity,  Nto.  iTrxni)  . 


Hirminahnm  (.l/extcan) . 

New  Orleans  (.W extean) . 

•  F  o  b.  Kl  .Segundo  Kefinery.  Drums  use<l  in  New  York. 

N<)TF. — Barrels  or  drums  are  optional  in  most  cities, 
ton,  and  from  4  to  5  drums;  200  to  300  cal.  to  the  ton. 


PAVING  .STONF-— 

New  York  (arade  I) .  .  5-iii.  araiiite,  30  blocks  persq.yd  .  .  . 

San  Francisco .  Ba.salt  block  4x7x8  .. 

x-i,.  I  about  5x8x5  dresse<l 

l-nicaxo . \  about  5x8x5  common. 

Boston .  5-in.  Granite . 

Atlanta .  Granite  . 

Detroit .  5-in.  Granite . 

Baltimore .  Granite . 

Montreal  .  Granite . 

New  Orleans .  Granite,  4x8x4 . 

Cincinnati  .  Granite .  135 

Ht.  Louis  .  Granite.  4x8x4 .  I 

Kansas  City .  Granite .  3 

I’hilwlelpliia . .  Granite . 3  Mfa  4 

Minneapolis .  .Sandstone .  2 


Package 

Bulk 

$23.00 

$18.50 

23.00 

18.50 

27.00 

22.00 

18.00 

12.00 

27.10 

21.10 

19.50 

13.50 

24.00 

27.60 

21.60 

27.00 

24.00 

as* 

18.50 

27.00 

22.50 

23.40 

19.40 

22.25 

18.50 

11.65 

30.00 

23.00 

20.00 

18.00 

27.30 

22.30 

*18.00 

•12.00 

27.00 

21.00 

20.00 

17.00 

.About  6  bbls. 

to  the 

$147 

.  70 
3 
3 

135 

2 

3 

2 

104 

2 


.  00  per  M. 

00  per  M. 

60  per  sq.jrd 
25  per  sq.yd. 
00  per  M . 

50  per  sq.yd. 
00  per  sq.yd. 
85  per  sq.yd. 
75  per  M. 

75  per  sq.yd. 
00  per  M. 

65  per  sq.yd. 
15  per  sq.yd. 
25  per  sq.yd. 
74  per  s<i.yd. 


FLAGGING- 
New  York 


[  Bronx.  4  ft.  wide  $0.24  per  sq.ft. 

1  Manhattan,  4  ft.  wide  24  per  sc)  ft. 
[  Queens,  5  ft.  witle  26  per  ^.ft. 

I  6x24-in.  cross-walk  1 .  30  i>er  lin.ft. 


Cl'RBING  —  Vric  York:  Bluestone  per  lin.ft.,  f  o  b  barite  New  York,  5x16  in., 
8.Sc  :  St.  /,  oii,:  Class  "  S"  straitcht,  delivered.  5x18  in.,  d.5'  |>er  lin.ft.;  round- 
inns,  tl.dS  Uirmitiuhnm:  Limestone.  5x1 8-in.,  $1.05  per  lin.ft. 


WOOD  bl(m:k  paving— 

New  Volk . 

New  York . 

Boston . 

Chicaco . 

Cliicano . 

St.  laiuis . 

St.  Ixtuis . 

Seattle . 

Minneapolis . 

Atlanta . . 

New  Orleans . 

New  Orleans . 

New  Orleans . 

Dallas . 

Baltimore . 

Montreal . 

Detroit . 

I3etroit . 

Cincinnati . 

Kansas  City . 

Philadelphia . 


Sise  of  Block 

3 

J* 

4 

P 

3' 

4 

3 

4 

3J 

4 

4 


Construction  Materials 


Treatment 

Per  Sq.Yd. 

16 

$2.40 

16 

2.70 

18 

t.ko 

16 

2.25 

16 

2.10 

16 

2.40 

16 

2  75 

16 

Off  market 

16 

e.io 

16 

2.00 

16 

2.20 

16 

2.30 

16 

2.40 

18 

3.90 

16 

None  used 

16 

4.50 

16 

1.94 

16 

16 

2  35 

16 

2.50 

16 

None  used 

rials 

SAND  AND  GRAVEL — Price  for  canto  or  carload  lots  to  contractor,  f.o.b.,  per 
eu.yd.;  is  ns  follows: 


- Illn. - - 

In. 

- 

- - Sand - . 

Nov.  4 

One 

Year 

Ago 

Nov.  4 

One 

Year 

Ago 

Nov.  4 

One 

Year 

Ago 

New  York  (nlongcidr  dock).. 

$1  75 

$1.75 

$1.75 

$1  75 

$1.00 

$1.00 

Denver . 

1.90 

1.90 

1.90 

1.90 

1  00 

1.00 

Chicago . 

1  K 

1  50 

1  85 

1  50 

1  85 

1.40 

St.  Ixitiia . 

1  45 

1  45 

1  65 

1.45 

.93 

1.08 

Seattle . 

1  50 

1  50 

1.50 

1  50 

1  50 

1.50 

l>allas . 

2. 38 

2.38 

2.38 

2.38 

2.00 

2.00 

Minneapolis . 

1.65* 

1.65* 

1.65* 

1.65* 

1.25 

1.25 

Cincinnati . 

1.304 

l.40t 

1.304 

1  404 

1.054 

1.354 

San  Francisco . 

1.80 

2  15 

1.80 

2  15 

1.40 

1.50 

Boston . 

l.50t 

1  50t 

1.504 

1  504 

1  004 

1.004 

New  Orleans . 

3.00 

2.60 

3  00 

2.60 

1.80 

1.75 

IxM  Angeles . 

1.95t 

85*t  1  95t 

.85*4  1.704 

.50*4 

Atlanta  . .  ... 

l.90t 

2.20t 

I.O04 

2.204 

1.604 

1.654 

Detroit . 

l.45t 

2  00 

1  354 

2.00 

1.104 

1.50 

Baltimore . 

1.40 

1  40 

1.60 

1.60 

.70*4 

.70*4 

Montreal . 

1.25t 

l.25t 

1.504 

1.254 

1.254 

1.254 

Birmingham . 

2.00 

2.00 

2.00 

2.00 

1.50 

1.50 

Philadelphia . 

2  10 

2  10 

2.10 

2.10 

1.50 

1.50 

Kansas  City,  Mo . 

4.00t 

4  00$ 

4.00$ 

4.00$ 

.66*4 

.66*4 

Now  York — Grita,  $I .  75  per  cu.yd.;  ready  mixed  $1.8$. 
*  At  pit  t  Per  ton  t  Jc^lin  chats. 


CRUSHED  STONE— 

Price  for  cargo  or 

carload  lots. 

per  cu.yd. 

as  follows: 

- - 

-U  In 

.  ■  1 

e— - * 

In. - 

Nov.  4 

One  Year  Ago 

Nov.  4  O 

New  York . 

..  $1.84 

$1.75 

$1.94 

$1.85 

Chicago . 

1 . 70 

I.72J 

l.87i 

1.87, 

8t.  Louis . 

1.83* 

1.93* 

1.93* 

1.93* 

Dallas . 

2.40 

2.40 

2.83 

2.83 

San  Francisco . 

1.70 

2.  15 

1.70 

2.  15 

Boston . 

1 . 60* 

1.60* 

1.60* 

1.60* 

Minneapolis . 

1.75 

1.75 

1.75 

1.75 

Kansas  City . 

2.00 

1.50 

2.00 

1.50 

Denver . 

2.50 

2.50 

2.50 

2.50 

Seattle . 

3.00 

3.00 

3.00 

3.00 

Atlanta . 

2  .  50* 

2.20* 

2.50* 

2.20* 

Cincinnati . 

1.65* 

1.90* 

1.65* 

1.9U* 

Los  Angeles . 

2  10 

1.00* 

2.  10* 

1.00* 

Detroit . 

..  I.85®2. 

00* 

2.00*  1 

l.85Ca2.00* 

2.00* 

Baltimorf* . 

2^0 

2.50 

2.55 

2.55 

Montreal . 

1 . 80* 

1.80* 

2.00* 

1.90 

Philadelphia . 

2  10 

2.10 

2.10 

2.  to 

Pittsburgh . 

2.85 

2.85 

2.85 

2.85 

Clevrland . 

2.  70* 

3.25* 

2.70* 

3.25* 

Bitmingham . 

2. 00 

2.00 

2.00 

2.00 

*  Per  ton. 


CRUSHED  SLAG- 

Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plant 

IJ-ln  j 

-In.  Roofing 

Sand 

Voungstown  District 

$1  30  $1 

.40  $2.00 

$1  30 

Buffalo  District . 

1  25 

.35  2.25 

1.25 

Birmingham,  Ala . . . , 

.90 

.25  2.05 

80 

Cleveland,  Ohio . 

1.70* 

.70* 

1.40* 

Eastern  Pa.  and  Northern  N.  J. . . 

1.25 

.25  2.00 

1  25 

Western  Pennsylvania . 

1.25 

.25  2.00 

1  25 

1  oMo,  Ohio . 

1  25 

.25  1.50 

1  25 

•Includes  freight  charge. 

LIME  —  Warrhouse  prices: 

. - Hydrated, 

per  Ton - - 

/ - Lump,  per 

Barrel - . 

Finishing 

Coni  mon 

Finishing  Common 

New  York . 

$18.20 

$11.00 

$3.50*  $2. 

1 0(0  3.00* 

Chicago . 

20.00 

18.00 

1.50t 

St.  lamis . 

23.50 

19.50 

2.03* 

Boston . 

fS..50 

It. 00 

3.60* 

2.90* 

Dallas . 

19  00 

i.8.'4 

Cincinnati . 

16.80 

11.90 

11.401 

.San  Francisco . 

25.50 

21.00 

1.60t 

Minneapolis . 

25.50 

21.00 

l.70t 

Denver . 

24.00 

2.70* 

Detroit . 

15.25 

11.25 

11.75$ 

Seattle,  paper  $aekg.. 

24.00 

2.804 

leis  .Angeles . 

S5.00 

20.110 

3.  50* 

19.00$ 

Baltimore . 

24.25 

17.85 

2.554 

Montreal . 

21  00 

10  00$ 

.Atlanta . 

ee.oo 

13.00 

/  jot 

New  Orleans . 

24.00 

15.00 

2.504 

2.00* 

Philadelphia . 

23.00 

16.00 

Kansas  C'ity . 

17.50 

16  00 

2.604 

2.25* 

HirminKham . 

22.50 

16  00 

2.404 

1.854 

*  Per  280-lb.  bbl.  (net),  t  Per  180-lb.  (net).  $  Per  ton. 


NATURAL  CEMENT — Price  to  dealers  per  bbl.  for  500  bbl.  or  over,  exclusive 


Nov.  4 
$2.80 
1.45 
1.72 
2  65 
2  35 

Birmingham  (Magnolia)  possolan  cement .  2.40 


of  bags: 

Minneapolis  (Rosendale) . . 
Kansas  City  (Ft.  Scott)..  . 

Cincinnati  (Utica) . 

Boston  (Rosendale) . 

St.  Louis  (Carney).. 


One  Year  Ago 
$2.80 
1.35 
1.72 
2.75 
2.50 
2.40 


PORTL.AND  CEMENT — Prices  to  contractors  per  bbl.  in  carload  lots  f.o.b 
points  listed  tcithout  bagt.  Cash  discount  not  deilucted. 

Nov.  4  One  Month  Ago  One  Year  .Ago 

New  York,  del.  by  truck . $2  50(n,$2.60  $2.50(a,$2  60  $2.50(a  $2.60 

New  York,  alongside  dock  to 

dealers . 

Jersey  City . 

Boston . 

Chicago . 

Pittsburgh . 

Cleveland . 

Detroit. 


Indianapolia. 
Milwaukee. . 


2.15 

2. 15 

2.  15 

2.33 

2.33 

2.33 

2.30 

2.30 

2.40 

2. 10 

2.10 

2.10 

2.09 

2.09 

2.09 

2.29 

2.29 

2.29 

2. 15 

2.15 

2.15 

2.29 

2.29 

2.29 

.2.25 

2.25 

2.25 

2.09 

2.09 

2.09 

2.27 

2.27 

2.27 

2.34 

2.34 

2.34 

2.29 

2.29 

2.29 

2.20 

2.20 

2.20 

2.31 

2.31 

2.31 

2.30 

2.30 

2.40 

2.32 

2.32 

2.32 

2.85 

2.85 

2.84 

2.65 

2.65 

2.65 

2.05 

2.05 

2.05 

2.35 

2.35 

2.25 

2  37 

2.37 

2.37 

2.20 

2.36 

2.52 

2.50 

2.50 

2.50 

2.40 

2.40 

2.40 

2.35 

2.35 

2.30 

1.15 

1.15 

1.80 

2.41 

2.41 

2.41 

2.32 

2.32 

2.32 

2.20 

2.20 

2.20 

Duluth 

Peoria . 

Cedar  Rapids. . . . 

Davenport . 

St.  Louis . 

San  Francisco.... 

New  Orleans . 

Minneapolis . 

Denver . 

Seattle . 

Dallas . 

Atlanta . 

Cincinnati . 

Los  Angeles . 

Baltimore . 

Birmingham . 

Kanaaa  City,  Mo 

Montreal . 

Philadelphia . 

St.  Paul . 

Tole<Io . 

NOTE — Bags  10c.  each,  40c.  per  bbl.;  20c.  each  in  Canada,  80c.  per  bbl 
Current  mill-prices  per  barrel  in  carload  lots,  without  bags,  to  contractors: 


Buffington.  Ind .  $1.85 

Universal.  Pa .  1.85 

Steelton,  Minn .  1.90 

Ford  wick,  Va .  2.05 

Mitchell,  Ind .  1.95 

lola,  Kan .  1.85 

Mason  City,  la .  1.90 

LaSalle.  lU .  1.95 


Hudson.  N  Y... .  $1.95 

Leeds.  AU .  1.95 

Hannibal,  Mo .  1.95 

Lehigh  Valley  District .  1.85 

Wyandotte.  Mich .  1.90 

Alpena,  Mich .  1.75 

Richard  Citv,  Tenn .  2.05 

Kingsport,  Tenn .  3.05 


M 


November  4,  1926 


ENGINEERING  NEWS- RECORD 
E.  N.-R,  Price*  of  Construction  Materials 


triangle  mesh — Price  poi  100  sn.ft.  in  carload  lot*: 

PLAIN  4-INCH  BV  4-INCH  M»-:SH 
AVeial'l  in  Pitts-  Chicaao  <—  Ware 


Ptyle 

Pounds  per 
100  sq.ft. 

burgh 

Mill 

I  tistrict 
Mill 

New  York 

St.  Lnuis 

Dallas 

8an  Fran¬ 
cisco 

032 

22 

$0  99 

$1  01 

$1  39 

$1  06 

$1  13 

$1  22 

049 

28 

1  Z6 

1  29 

1  76 

1  35 

1.38 

1  55 

068 

35 

1  54 

1  58 

2  16 

1  66 

1  67 

1  91 

093 

45 

1  98 

2  03 

2  77 

2  13 

2  UO 

2  46 

126 

57 

2  45 

2  51 

3  45 

2  63 

2  55 

3  03 

153 

68 

2  92 

2.99 

4  11 

3  14 

3  10 

180 

78 

3  35 

3  43 

5  70 

3  60 

3  47 

245 

103 

4  43 

4  53 

6  21 

4  75 

4  58 

287 

119 

5  12 

5  24 

7  19 

5  50 

5  26 

6.35 

336 

138 

5  93 

6  07 

8  35 

6  37 

6  11 

395 

160 

C  U 

7  04 

9  65 

7  38 

7.12 

036P 

17 

$0  78 

PAVING 
so  77  $1  06 

$0  81 

$0  76 

05)P 

24 

1  07 

1  09 

1  50 

1  14 

1  07 

072P 

31 

1  35 

1  38 

1  90 

1  45 

1  39 

097P 

40 

1  74 

1.78 

2  45 

1  87 

1  90 

049R 

24 

1  07 

1  09 

1  14 

1  02 

067K 

31 

1  35 

1  38 

1  45 

1  39 

08911 

40 

1  74 

1.78 

1  87 

1  90 

In  rolls,  48-.  52-.  and  SVin,  wiile  and  in  I50-,  20f-  and  JOO-ft.  Icnaths.  Gal- 
vniiircd  is  about  15%  liirbcr.  of  roll  rtinicd  in  New  Votk  warehouses, 

48  in.  wide  x  1 50  it.  lonu,  or  600  su.ft. 

EXP.ANDED  METAL  LATH— ITices  in  carload  lots  per  100  yd.  for  painted: 


AA’eight 
in  pounds 

New  York 

Bir¬ 

mingham 

Chic.ago 

St  Lnuis 

San 

Francisco 

Dallas 

2  2 

$17.00 

$19  50 

$17  50 

$17  so 

$19  00 

$23  50 

2  5 

18.50 

21.50 

19  00 

19  00 

21  00 

25.00 

3  0 

21.50 

24,50 

22  00 

22  00 

.  00 

28  50 

3.4 

23  50 

27.50 

24  00 

24  00 

ett.oo 

31.00 

BARS.  CONCRETE  REINFORCING — Current  quotations  per  100  lb.,  in  car¬ 
load  lots,  f.o.b.,  except  at  .New  York  and  St.  Ia>ui8  w.archouscs: 

ROLLED  FROM  BILLETS 

- - W  arehouse— - » 


Inches 
’  and  larger 

I . 

1 . 


Pitts¬ 

burgh 

Mill 

Bir¬ 

mingham 

Mill 

New 

York 

Chicago 

St. 

I.ouis 

Dallas 

San 

Fran¬ 

cisco 

$2  00 

$2  25 

$3  24 

$2.60 

$3  15 

$2  75 

$2  95 

2. 10 

2.35 

3  34 

2  70 

3  25 

2  85 

3  05 

2.20 

2  45 

3  44 

2  80 

3  35 

2.95 

3.15 

2  40 

2.65 

3  64 

3  00 

3  55 

3  10 

3.35 

3.00 

3.25 

4.24 

3  60 

4.  15 

3.75 

3.95 

For  standard  classification  of  extras  for  site  and  cutting  of  steel  bars,  see  bar 
earl  of  July  15,  1923 

ROLLED  FROM  RAILS 


Lotus 

DalliM 

Louts 

Dallns 

1  in  and  larger  . .  . . 

..  $2  35 

$2  48 

1 . 

$2  75 

$2.88 

1  . 

1 . . 

2  45 

2  55 

2  58 

2  68 

i . 

3  35 

3  48 

BRICK — Contractors  price  per  1,000  in  cargo  or  carload  lots  is  as  follows: 

. - Common - 

One  One  Year  Paving  Blocks 
Nov  4  Month  .Ago  Ago  3-inch*  3J-inch* 

New  York  (del.V  .  J20.  4  !  22  40  $20.40  22  40  $1 7  50  18  50 $45  00  $51  00 


New  York  (at  Hock) .  . 

17  00 

17.00 

14  50 

Chicago . 

12  00 

12  00 

12.00 

42  00 

45  00 

Bt.  Lnuis,  salmon  (del.) 

15  00 

15  00 

16  00 

40  00 

42. 50 

Denver,  salmon . 

10 

9(o.  1 0 

12  00 

14  10 

M  10 

11  10 

35  00 

Pan  I  rancisco . 

15  00 

15  00 

15  50 

Lus  .Angeles . 

10  00 

10. OG 

II  51 

(not  used) 

ll'iston  (Hel.)..  . 

19  00 

19  00 

17  50 

45.00 

50  00 

Minneapolis  (del.) . 

13  75 

13  75 

13  50 

K.ansas  City . 

14  50 

14  50 

14  50 

(no  market) 

Seattle . 

15  00 

15  00 

15  00 

42  50 

Cincinnati . 

15  50 

15  50 

17.00 

40  00 

45  00 

Montreal . 

20  25 

20  25 

17  50 

100  oot 

Detroit  (del.) . 

14  00 

14.00 

16  00 

38  4) 

41  50 

Baltimore . 

18  00 

18  00 

18  00 

40  00 

45  00 

.Atlanta . 

12  00 

10  50 

10  50 

40  00 

New  Orleans . 

15  00 

15  00 

15  00 

CO  00 

Birmingham . 

14  50 

14  50 

12  50 

40  00 

45  00 

I’hiladclphis . 

18  00 

18  00 

I5(tt  19 

40  00 

50  00 

Pittsburgh  (del.) . 

16  00 

16  00 

16  00 

Cleveland . 

12(0  14 

1201  14 

14  00 

♦For  paving  blocks  3x8t,x4  and  3)x’3)x4  respectively,  tlmporfed. 

HOLLOW  TILE  —Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 

mg  tile.  . - Xew  York - * 

Perth 

Nov.  4 

One 

San 

Amboy 

on 

Year 

Chi-  Phila- 

t  St. 

Fran- 

N.  J.. 

Trucks*) 

Ago 

caitn  detphis 

Louis 

cisco)  Factory* 

4x12x12...  SO. 1027 

$0  1027  0  088  $0  105 

•0  068$ 

$0  108 

6x12x12...  .tSil 

.1541 

.119 

.09 

.  156 

8x12x12...  .1926 

.1926 

.165  .205 

.126 

.244 

STRl'tm-R.AL  M.ATERI.AL — FoPowing  are  b.asc  price*  per  100  lb  in  carload 
lots,  f.o.b.  mill.  Ihttaburgh  and  Birmingham,  together  with  quotation*  in  h*a- 
than-carload  lots  from  warehouse*  at  places  namml' 

- - AA'archouae - ^ 

Bir-  .'tan 


Pittsburgh 

Mill 

niing- 

bani 

New 

York 

Pallas 

St. 

Louis 

Chi- 

Fran¬ 

cisco 

Beams.  3  to  15  in... . 

$2  00 

$7  05 

$3  34 

$4  15 

$3  25 

$3  10 

$3  30 

Channels,  3  to  1 5  in . 

2  00 

2.  10 

3  34 

4  15 

3  25 

3  10 

3  30 

.Angles.  3  to  16  in.,  J  in. 
thick . 

2  00 

2  10 

3  34 

4  15 

3  25 

3  10 

3  30 

Tees.  3  in.  and  larger 

2  00 

2.10 

3  34 

4  IS 

3  35 

3. 10 

3.30 

Plates,  J  in.  thick  and 
heavier . 

1  90 

2.00 

3  34 

4  15 

3  25 

3  10 

3  30 

RIVTCTS— The  following  quotations  are  per  100  lb.:. 

STRl’CTFRAL 


'  New 

York—* 

Fittshurifh 

()ne 

Chi- 

St. 

Fran- 

.Mill 

Nov.  4 

Yr.  Ago 

cago 

Louia 

cisco 

Dallaa 

1 

in . .  , 

$2  50(u2  60 

$4  20 

$4  50 

$3  50 

$3.65 

$5  00 

$4  75 

CONE  HEAD  BOII.FR 

J 

in . 

2.90 

$4  40 

»4  70 

$3  70 

$3  85 

$5  20 

$5  00 

1 

and  It 

3,05 

4.55 

4  85 

3  80 

4.20rtM  45 

5  35 

5  15 

J 

and  1*4  . 

3  30 

4  80 

5.  10 

4  05 

4.60 

5  60 

5.50 

NAILS — The  following  quotations  are  per  keg  frtmi  warehouse: 
Pittsburgh  Binning-  .'tan 

Mill  ham  Chicago  Francisco  Dnllas 

Wire .  $2  65  $2  85  $3  05  $3  75  $4  00 

Cut .  2  85  2  90  _  5  .  JO  5  00 


SHIP  SPIKES — Current  prices  per  100  lb.: 


St.  Mon- 
Louis  treal 
$2  83  $4  95 
2  93  500 


. —  San  Francisco — , 

Seattle 

Galv. 

Black 

Blaek 

$7  50 

$5  75 

$7  75 

7  05 

5  30 

5  65 

6  90 

5.15 

5.50 

Pittsburgh  base  in  lota  of  200  kegs  or  more.  $3 . 25. 


PREPARED  ROOFINGS — Slate-surfaced  roofing  in  rolls  of  108  sq.ft,  costa 
$2  31  per  roll  to  contractors  in  carloail  lots  f.o.b.  New  York. 

Single  shingles,  shite  finish,  cost  $6  49  per  square  (sufficient  to  cover  100  s<i  ft  .) 
in  carload  lota,  f.o.b.  New  A’ork.  Strip  shingles  (4  in  I)  f.o.b.  New  York,  in  car¬ 
load  lots  to  contractors.  $5,09  per  square. 


ROOFING  MATERIALS — Prices  f.o.b.  New  York,  to  contractors  in  carload 
lots; 

Tar  felt  (141b.  per  sc|uare  of  100  sq.ft.)  per  ton .  $72  80 

Asphalt  coating  per  bbl .  .  17  00 

•Asphalt  felt,  fier  ton  .  .  74.20 


WINDOW  GLASS — I'nitcd  inches,  25,  bracket  site  6x8  to  lOx  1 5.  single  thickness 
".A.A,”  83  per  cent;  "A,”  87  per  cent;  “B,”  89  per  cent.  Double  thickness  ".AA,” 
82  per  cent;  "A,"  86  per  cent;  "B,”  89  per  cent  discount  from  jobbers  list  at  New 
York  warehouses. 


SHEETS — Quotation*  arc  per  100  lb.  in  various  cities  from 
base  quotations  from  mill: 


warehouse  also  the 


*5  per  cent  off  for  cash.  tPartition  tile. 

4x12x12 


Minneapolis  (f.o.b.  cars)., 
Minneapolis  (delivered).. 

(Cincinnati . 

Kansas  City . 

1  )enver . . . 

Seattle . 

Los  Angeles . . . . . . 

New  C>rleans . 

Detroit . . 

Montreal . . 

B.alt  imore . 

Atlanta . 

Dallas . 

Birmingham . 

Pittsburtfa . . . 

Cleveland . 


$0  085 

$0,175 

So  2S 

068 

.1175 

.205 

.076 

.13 

.225 

.064 

.1295 

.1726 

088 

.161 

.242 

.075 

.155 

.  188 

.09 

.18 

.26 

085 

.172 

.13 

.20 

.35 

.0707 

.1326 

.1853 

.10 

.124 

.268 

.0895 

.1837 

.112 

.19 

.31 

.11 

.124 

.068 

.128 

.179 

.062 

.12 

Blue  Annealed 

Pittsburgh 

Large 

Mill  Lots 

St. 

Louia 

Chicago 

San 

Fran¬ 

cisco 

New 

Yiirk 

No.  10 . 

$2  40 

$3  60 

$3  50 

$3  90 

$3  89 

No.  12 . 

2  45 

3  65 

3  55 

3  95 

3  94 

No.  14 . 

2  50 

3  70 

3  60 

4  00 

3  99 

No.  16 . 

2  60 

3  80 

3  70 

4  10 

4  09 

P.laek 

Nns.  18  to  20 . 

. . . .  2  90 

4  25 

3  75 

4  70 

4  15 

No.  22 . •... 

3  05 

4  40 

3  90 

4  85 

4  30 

No.  24 . 

3  10 

4  45 

3  95 

4  90 

*  4  35 

No.  26 . 

3  20 

4  55 

4  05 

5  00 

4  45 

No  28 . 

3  35 

4  70 

4  20 

5  15 

4  60 

C".lvaniiPd 

No.  10 . 

3  25 

4  55 

4  10 

4  40 

Nos.  1 2  to  14 . 

3  35 

4  65 

4  20 

5  05 

4  50 

No.  16 . 

3  45 

4  75 

4  30 

5  15 

4  60 

No.  18 . 

3  60 

4  90 

4  45  . 

5  30 

4  75 

No.  20 . 

3  75 

5  05 

4  60  > 

5  45 

4  90 

No.  22 . 

3  80 

5  10 

4  65 

5  50 

4  95 

No.  24 . 

3  95 

5  25 

4  80 

5  65 

5  10 

No  26 . 

4  20 

5  50 

5  05 

5  90 

5  35 

No.  28 . 

4  45 

5  75 

5  30 

6  15 

5.61 

For  galvanised  eumigated  sheets  sdd 

1 5e..  all 

gage*. 

LINSEED  OIL — These  price*  are  per  7)-lb.  gallon: 

<—  New  York—* 
One 

Not.  4  Year  Ago 

BawinbamblSbbLIoU)....  <0.17  <l.00i 


< —  ■  Chicago  ■  > 

One 

Nov.  4  Year  Ago 

tO.86  <1.01 
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WHITE  AND  RED  LEAD— For  lOO-Ib.  ke«.  base  price  (  o.b  New  York: 

. - Dry - ■  - - In  Oil - - 

•Nov.  4  I  Yr  A*o  Nov.  4  1  Yr.  Ago 

Red .  $l>  25  $15  75  116  75  $17  25 

WhiU .  15.25  15  75  15  25  15  75 


E.  IS.-R.  Price*  of  Conatruction  Material* 

Miscellaneous 


Lumber 


Prices  wholesale. 

per  M  ft.  b.m.,  to  contractors  in  carload 

lots,  f.o.b.  1 

San  Francisco — Prices  of  rough  Douglas  fir  No. 

1  common,  in  carload  lots  to 

contractors  at  yards 

6-8  and  10-16-18  and 

22  and 

12  Ft.  20  Ft 

24  Ft. 

25  to  32  Ft. 

3x3  and  4 

126  00  $27  00 

$28  00 

$31  00 

3x6  and  8 

26  00  27  00 

28  00 

31  00 

4x4-6  and  8 

26  00  27  00 

28  00 

31  00 

3x10  and  12 

26  00  27  00 

28  00 

31  00 

3x14 . 

30  00  30  00 

32  00 

34  00 

4x10  and  12 

26  00  27  00 

28  00 

31  00 

4x14. 

30  00  30  00 

32  00 

34  00 

24  Ft.  and  Under 

25  to  32  Ft 

33  to  40  Ft. 

6x10.  . 

$28  00 

$30  00 

$32.00 

6x14 . . 

34  00 

36  00 

38  00 

8x10 . 

28  00 

30  00 

32  00 

8x14. 

34  00 

36  00 

38  00 

N«w  York  and  Chicago—  Wholmale  prim  to  dealers  of  lone  leaf  yellow  pine. 

- - New  York - - 

4— — ■ — Chicaso — - - - 

20  Ft.  22-24 

20  Ft. 

Up  to  32  Ft. 

and  Under  Ft. 

and  Under 

No.  1  Doug- 

LL.YP  L.L.Y.P 

No.lL  L  Y  P.  las  Fir 

3x4  to  8x8.. 

$4300  $44.00 

$42  25 

$40.50 

3x10  to  10x10.. . . 

5000  51  00 

$7  00 

40.50 

3x12  to  12x12... 

57.00  58  00 

.57  00 

40  50 

3x14  to  14x14.. . 

65.00  66  00 

40.50 

3s  1 6  to  16x16.... 

77.00  7800 

42  00 

New  York — Wholesale  price  of  long-leaf  yellow  pine  timbers  (rough)  to  deal¬ 
ers;  to  eontraetors.  delivered  from  lighters  or  ears  to  job,  $5(a  $10  additional. 
Short-leaf  pine  costs  $3  per  M.  ft.  less 

Over  24  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to  32  ft.  and  || 
for  each  additional  foot  from  32  to  36  ft. 


STEEL  SHEETPILINC — The  following  price  is  base  per  100  lb.  f.o.b.  Pitts¬ 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Nov.  4  One  hfonth  Ago  Ons  Year  Ago 

$2.2S@$2  SS  $2.25A$2.30  $2.25(§;$2  30 

CONCRETE  MASONRY  UNITS — Standard  8x8i  16-in.,  delivered  to  job,  each 

Denver . , .  $0.22  St.  lx>uis .  $0.18* 

Detroit .  . 16  Roston . 22 

New  Orleans  ..  .  . 2S*  Minneapolis  .15* 

New  York  (Brooklyn) . I8(qs  .  20  Philadelphia . 18(a) .  20* 

Pittsburgh . 18  *F  o.b. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan 
iied  are  as  follows:  Eastern  Territor^ 

New  York 
and  East  of 
Missouri  River 

.  35% 

.  30% 

.  20% 

.  5% 

71% 

+  121% 


Plow  steel  round  strand  rope . 

Special  steel  round  strand  rope . 

Cast  steel  round  strand  rope . 

Round  strand  iron  and  iron  tiller .  . 

Oalvanised  steel  rigging  and  guy  rope . 

Galvanised  iron  rigging  and  guy  rope . 

California,  Oregon,  Nevada  and  Washington:  Discmint  5  points  less  than  dis¬ 
count  for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arisons:  Discount  10  points  less  than  discount  for  Eastern  territory. 

Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  )  to  2c.  extra;  while 
for  quantities  amounting  to  leas  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  ^r  pound  for  the  various  sixes  is  as  follows:  l-in.,  8  ft.;  j-in.,  6; 
|-in.,  4);  l-in.,  31;  li-in.,  2  ft.  10  in.;  IJ-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  {-in.  and  larger,  in  1200-ft.  cods: 


Other  Cities 

- - 8x8-In.  X  20  Ft.  and  Under - . 

12x1 2-In. 

20  Ft.  and  Under 

P. 

Fir*  Hemlock  Spruce 

P. 

Fir* 

Boston.. 

$i9.00  $48  OOt  $50.00  $.57  00 

$60.00 

$58. OOt 

Seattle. 

24  00 

23  00 

New  Orleans.  . 

35  00 

43  00 

Baltimore 

32  50 

49  25  53  00  60  00 

38  00 

$9.85 

Cincinnati. 

37  00 

73  00  73  00  85  00 

48  00 

77  00  ; 

Montreal.. . 

50  00 

55  00 

60  00 

65  00  ! 

Los  Angeles . 

33  00  . 

33  00 

Denver . 

36  25  34.75  34.75 

34.75  1 

Minneapolis . 

42  50 

S$  75  34  50 

45  00 

3t.7S 

Atlanta. .  .  . 

31  00 

34  00 

....  1 

Dallas . 

56.00 

56  00 

1 

KaiMas  City,  Mo.. 

42  SO 

42  7S  . 

$7  SO 

$8  73  1 

Birmingham . 

32  00 

34  00 

Philadelphia . 

54  00 

38  00  38.00  45.00 

65  00 

38  00 

Detroit . 

47  75 

46  75  . 

61  75 

46  7$  ! 

St.  Louis . 

41  00 

53  00 

.  ; 

. —  l-In.  Rough.  10  In.  x  16  Ft. — . 

2-In.  T. 

and  Gr. 

P 

and  Under 

Fir*  Hemlock 

10  In. 
P. 

X  16  Ft. 
Fir* 

Boston.. .  . 

845.00 

$42. OOt  $45  00 

$50.00 

$48. OOt 

Seattle.  ... 

22  00 

24  00 

New  Oleans . 

72  50 

45  00 

Baltimore . 

55  00 

44  00  44.00 

34  00 

50  00 

Cincinnati . 

70  00 

79  00  75  00 

38  00 

85  00 

Montreal . 

45  00 

50  00  40.00 

65.00 

50.00 

Imu  Angeles . 

27  00  . 

36  00 

Denver . 

3325  3325 

31.25 

Minneapolis . 

42  50 

3625  3475 

36  00 

34  25 

Atlanta. .  . 

22  00 

28  00 

Dallas . 

52  25 

56  00 

Kansas  City,  Mo. 

$.9.75 

$7 .7.5 

$.»  00 

.16  7,5 

Birmingham . 

27  00 

4s«tn 

Philadelphia . 

30  00 

38  00  36  00 

t  a  00 

37  00 

Detroit . 

39  75 

37  00 

46  50 

41  25 

St.  Louis . 

43.00 

29  00 

. 

Birm  ingham — Quot 

es  carload 

lots,  f.o.b.  sidings:  $4 

00  additional  p«r  ^ 

Boston . 

.  $0,215 

New  Orleans . 

.  $0.21 

New  York . 

. 23 

Los  .\ngeles . 

. 25 

Chicago . 

. 221 

Seattle . 

. 24 

Minneapolis . 

.241 

St.  Louis . 

. 221 

.‘tan  Frandseo . 

.  22 

Montreal . 

. 17 

Atlanta . 

.  JO 

Detroit . 

. 24} 

Denver . 

. 24(0,  .  25 

Baltimore . 

. 18 

Cincinnati . 

. 21 

Kansas  City . 

. 25 

Dallas . 

.30 

Birmingham . 

. 26©. 27 

Philadelphia  .... 

.25 

EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 


Gelatin 


New  York . 

Boston . 

Kansas  C^ty . '. . 

.'battle . 

(’hicago . 

Minneapolis . 

St.  Louis . 

Denver . 

Dallas . 

Los  Angeles . 

Atlanta . 

Baltimore . 

Cincinnati . 

Montreal . . 

Birmingham . 

New  Orleans . ■ . 

San  Francisco . . 

Philadelphia .  . 

*  Special  gelatin  in  ease  lots.  tQoantities  above  500.  lb.  and  less  than  a  tun 


40% 

60% 

$0,265* 

$0  2875* 

.23 

.25 

.22 

.245 

.165 

.19 

.I95t 

.2l75t 

.1917 

.2123 

.22 

.245 

.2025 

.2275 

.225 

.306 

.1875 

.2225 

.23 

.255 

.22 

.23 

.22 

.245 

.1675 

.ms 

.22 

.24 

.233 

.26 

.1625 

1925 

.215 

.24 

M  ft.  to  eontraetors 

Boston  and  Cineinnati — Prices  to  contractors  in  carload  lots,  f.o.b 
Denver — Quotes  dealers  price  to  contractors  on  large  projects. 

St.  Louis — Wholesale  price  to  contractors,  f.o.b.  cars.  $3  per  M.ft.  additional 
Seattle — Price  to  contractors,  delivered. 

Dallas — Wholesale  to  contractors,  $10  per  M.ft.  additional 


CHEMICALS— Water  and  sewage  treatment  chemicals,  spot  shipments  in 
carload  lots,  f.o.b.  works: 

Sulphate  of  aluminum,  in  bags,  per  100  lb . $2.00@$2. 10 

Sulphate  of  copper,  in  bbl.,  per  100  lb .  ^  .80@k.90 

,*<oda  ash,  58%,  in  bags,  per  100  Ib .  1 . 38@  1 . 55 

Chlorine,  liquid,  tanks,  per  lb.  ...  .  .04#.04{ 

Iljrpochlorite  of  lime  (bleaching  powder)  in  drums,  per  100  lb .  2  00@.2. 10 


FREIGHT  RATES — On  finished  steel  products  in  the  Pittsburgh  district,  in¬ 
cluding  plates,  structural  shap^,  merchant  steel,  bars,  pipe  fittinn,  plain  and 
galvanisM  wire  nails,  rivets,  spikes,  bolts.  Oat  sheets  (except  planiMed),  chains, 
etc.,  the  following  freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of 
36,000  lb.: 


*nouclas  fir.  tlSrim^. 

.\tlanta . 

....  $058 

. 31 

Detroit . 

....  $0.29 

. 735 

. 58 

. 67 

PILES — Pricra  per  lineal  foot,  pine  piles  with  bark  on.  f.o.b.  New  York: 

Boston. . 

. 365 

New  York . 

.34 

Diameters 

Points 

Length 

Barge 

Rail 

Buffalo . 

. 265 

Pacific  Coast  (all  raD) . . 

....  1.15* 

12  in.  at  butt . 

6  in. 

30  to  50  ft. 

$0,141 

$0  181 

C^cago . 

. 34 

Philadelphia . 

. 32 

12  in. — 2  ft.  from  butt . 

ft  in. 

50  to  59  ft. 

.19 

.231 

Cineinnati . 

. 29 

St.  Louis . 

43 

12  in. — 2  ft.  from  butt . 

6  in. 

60  to  69  ft. 

.211 

.251 

Cleveland . 

. 19 

St  Paul . 

. 60 

14  in. — 2  ft.  from  butt . 

6  in. 

50  to  69  ft. 

.251 

34 

Denver . 

1.15* 

14  in. — 2  ft.  from  butt . 

ft  in. 

70  to  79  ft. 

.271 

361 

*  Minimum  carload, 

50.000  Ib..  struetural  stosl  only:  80,000  lb. 

for  other  iron 

14  in.— 2  ft.  from  butt . 

. . .  5  in. 

SO  to  19  ft 

.35 

.41 

or  stael  prxslasts. 

